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ABSTRACT

Nutrition Education for Parents of Children
with Cystic Fibrosis : Assessment of
Needs and Strategies for Improved
Knowledge and Confidence
in Self Care

by

Catherine M. McDonald , Doctor of Philosophy
Utah State University , 2005

Major Professor : Dr. Nedra K. Christensen
Department: Nutrition and Food Science

Suboptimal growth and nutritional status are problematic for children
with cystic fibrosis (CF) . Optimal nutrition predicts better lung function and
longevity . Daily nutrition therapy for children with CF requires adequate
food resources , knowledge of appropriate nutrition and behavior
management skills , and confidence in one's ability to correctly apply the
necessary skills . The Mountain West Cystic Fibrosis Consortium
Questionnaire (MWCFC-Q) was designed as an educational needs
assessment for parents of children with CF. The goal was to identify areas
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of concern that could be targeted for educational intervention to ultimately
improve children's growth and nutritional status.
Data analyzed from 305 returned surveys included household food
security, use of food assistance programs, knowledge of nutrition and
general CF therapy, and self-confidence in ability to manage CF care .
Questions regarding food security and knowledge of CF nutrition and
general therapies were multiple choice. A ten point Likert-type scale was
employed for determining confidence around management of CF related
issues.
Respondents' median accuracy for questions regarding nutrient
content of commonly used foods was 71.4% and 57.9% for CF nutrition
therapy, respectively. Although overall confidence in CF management was
high, scores for confidence in nutrition and behavioral management were
significantly lower than for confidence in CF respiratory/medical
management and CF Center recommendations.
In the second phase of this project, a pilot study using the chronic
care model was developed for enhancement of nutrition and behavior
management skills of parents of children with CF. Participants attended a
series of four classes, each with a short didactic presentation, group activity,
and discussion . Important features of this evidence-based educational
program included nutrition and behavior management, self-efficacy, problem
solving skills, and peer mentoring. A pre-, post-, follow-up, follow-up format
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was used to evaluate changes in participants' knowledge and selfconfidence regarding nutrition and behavioral management. Comparisons
were made with responses to the mailed survey using the same
questionnaire. Secondary outcomes were changes in the rate of weight gain
and growth for participants' children with CF. Participants showed
statistically significant improvement in knowledge of nutrition therapy for CF
at post-intervention compared with respondents to the mailed survey .
(183 pages)
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DEDICATION

This dissertation project is dedicated to all parents of children with cystic
fibrosis. May you have hope.

"... hope differs from optimism. Hope does not arise from being told to 'think
positively' or from hearing an overly rosy forecast. Hope, unlike optimism, is
rooted in unalloyed reality ... Hope is the elevating feeling we experience when
we see - in the mind's eye-a path to a better future. Hope acknowledges the
significant obstacles and deep pitfalls along that path. True hope has no room
for delusion.
"Clear-eyed, hope gives us the courage to confront our circumstances and
the capacity to surmount them."
Groopman J. The Anatomy of Hope, How People Prevail in the Face of
Illness. 2004. Random House. New York, NY.
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CHAPTER 1
INTRODUCTION

BACKGROUND
Cystic fibrosis (CF) is a severe autosomal recessive disorder primarily
affecting the chloride transport channels within exocrine glands of the
respiratory, gastrointestinal and genitourinary tracts . The defect in chloride
transport across cell membranes results in thick, sticky mucus that blocks
ducts , especially in the lungs and pancreas . Cycles of infection , inflammation,
and fibrosis occur within the affected organs . The primary cause of morbidity
and mortality in CF patients is progressive lung disease (1).
CF is the most common genetic disease among Caucasian populations
but is found in all racial and ethnic groups. The incidence has been reported to
be 1:2900 to 1:4000 in white populations and 1:10,000 to 1:17,000 in non-white
populations (2,3). The Cystic Fibrosis Foundation estimates that 30,000
children and adults in the United States have CF (1). New diagnosis of CF was
made in 958 persons in the US in 2003 (1). The median age at diagnosis was 6
months (1).
The lntermountain CF Center at Primary Children 's Medical Center
(IMCFC/PCMC) in Salt Lake City, Utah, provides interdisciplinary CF care for
approximately 300 children through 18 years of age from Utah, Idaho, Nevada,
and Wyoming. Based upon an approximate birth rate of 50,000 per year in
Utah, it is expected that between 13 and 17 Utah children with CF will be born
each year (4). In the last 10 years, the actual number of new diagnoses of CF
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per year at the lntermountain CF Center has ranged from 14 to 20 cases per
year.

CYSTIC FIBROSIS AND NUTRITION STATUS

Pancreatic insufficiency (Pl) is common in CF, with more than half of CF
patients exhibiting Pl

at diagnosis and 95% within one year (1 ). Overall, 90.2%

of persons with CF require pancreatic enzyme replacement (1). Pancreatic
insufficiency causes malabsorption of fat-soluble vitamins (5-9) , essential fatty
acids , proteins, and minerals (9-11), and subsequent malnutrition and growth
failure (5,12, 13).
Many children are diagnosed with CF after failing to thrive. In 2003 ,
26.6% of all persons newly diagnosed with CF in the United States were mildly
to severely malnourished at the time of diagnosis (1). A review of 126 new CF
cases in Utah between 1997 and 2004 found severe protein calorie malnutrition
(PCM) was present in 16% of children at diagnosis (14) . The most susceptible
population for PCM was exclusively breast fed infants (14).
Malnutrition and growth failure in early life are associated with pulmonary
deterioration (15) and neurological deficits (16-20). These complications are not
completely reversible, even with the institution of optimal nutritional support
(19,20) .
In 1998, Lai et al. reported growth status and malnutrition in 13,116
children with CF from the CF Foundation's national registry for 1993 and
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compared with the National Center for Health Statistics/ Center for Disease
Control (NC HS/CDC) growth references (21). Approximately one third of the
children with CF overall were found to have below normal growth at all ages

(21). In particular, growth failure was most pronounced in infants; 47% of infants
being affected , adolescents, 34% affected, and patients with newly diagnosed
CF, 44% affected (21).
Improved nutritional status is associated with better pulmonary health in
children with CF (22). Peterson et al. established that children with CF who
weigh more and who gain weight at an appropriate and uninterrupted rate have
better average forced expiratory volume at one second (FEV1), a measure of
pulmonary function (23). Zemel et al. also demonstrated associations between
growth , nutritional status, and longitudinal changes in FEV1 in children with CF
and important sex hormone-related growth that occurs prior to puberty (24) .
Females were found to be more severely affected than males (24).
Konstan et al. examined the relation of weight for age (WFA), height for
age (HFA), and percent ideal body weight (%18W) with lung function (25).
Although WFA, HFA, and %1BW at age 3 years were poorly associated to lung
disease at age 3 years, all were strongly predictive of pulmonary function at age
6 years (25). These researchers recommended that aggressive nutrition
intervention eariy in iife may improve iong term iung health {25).
Stature is a significant prognostic indicator of survival in CF . The Cox
proportional hazards model was used by Beker et al. to compare height-for-age
with survival in a longitudinal survey of 2,773 CF patients from the Cystic

4

Fibrosis Foundation's national registry (26). A relative hazard of at least 2.9 was
associated with height below the 5th NCHS/CDC percentile for both males and
females as early as ages 5 to 7 years (26). Shorter patients are much more
likely to die before taller patients (26).

THERAPIES PRESCRIBED FOR CYSTIC FIBROSIS
Life expectancy for children with cystic fibrosis has increased
dramatically (1 ). Fifty years ago , children diagnosed with cystic fibrosis rarely
survived to school age . The current predicted survival for persons with CF is
32.9 years (1). Concomitant with the improved longevity has been an equally
dramatic rise in the complexity of medical, respiratory , and nutritional
management prescribed for children with CF.
The prescribed therapies for optimal CF care are expensive, timeconsuming , labor intensive , and a source of stress and conflict within families .
Estimates from informal interviews with IMCFC/PCMC families indicate that for
each child with CF, the family with average health insurance spends at least
$150-250/month on copays, nutritional supplements not covered by insurance,
and other CF related costs. An average child will have 5 - 15 prescribed daily
medications, including proprietary pancreatic enzymes taken with any food or
beverage other than water (10). Inhaled medications, twice daily chest
physiotherapy, and airway clearance require at least one hour of parentsupervised time each day. The insidious nature of this progressive disease lulls
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many families into complacency because the results of noncompliance with
prescribed therapies do not have immediate consequences .
Essential nutrition therapy skills for parents of children with CF include
timely dosing of pancreatic enzymes in appropriate amounts with every meal
and snack, and monitoring for malabsorption (10). Dietary supplementation is
required to provide 120-150% of usually recommended energy intake with 40%
of total calories derived from fat (21 ).
levers and colleagues reported that 12-32% of mothers did not have an
accurate understanding of prescribed CF therapies (27) . Although health care
providers may assume families of children with CF are competent and
knowledgeable about managing the complex treatment regimen because the
families have had so much experience, levers et al. disputed this commonly
held belief (27) . Subject-reported adherence with physician recommendations
on a variety of prescribed therapies ranged from 46 to 90% (27).
An Australian CF research group, Stapleton et al. reported children's and
caregivers' mean knowledge scores were 63% and 85%, respectively,
regarding nutrition and pancreatic enzyme replacement therapy (28).
Inappropriate self-management scores for the children with CF and caregivers
were 21% and 32%. A significant negative correlation was reported between
caregivers' knowledge and inappropriate management (28).
Lack of agreement about prescribed CF therapies between a child's
parents has been associated with lower compliance with the therapies and less
overall compliance (29). Parents who reported higher levels of consensus in the
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marriage also reported that their children were more compliant with taking
prescribed medications (29). Better parent-child adjustment and lower parenting
stress predicted better oral intake (29). For the child with CF, poor compliance
with prescribed therapies may have an adverse impact on the disease and the
health status of the child .
Nutrition education and anticipative guidance about expected energy
needs, and weight gain are ongoing components of standard CF care . Previous
research by several groups has produced high quality educational materials
(30-33) . Bartholomew et al. used a quasi-experimental pretest-post test
nonequivalent comparison group design to create the comprehensive Cystic
Fibrosis Family Education Program (CFFEP) (30-33). The CFFEP includes
separate educational modules for parents and children on a variety of CF
related subjects , including nutrition . These modules provide excellent
information in a sett-management format but not enough assistance and
feedback. Parents participating in focus groups prior to this study at
IMCFC/PCMC report being overwhelmed with the CFFEP, using it initially as a
reference, but not implementing the strategies.

CHRONIC CARE MODEL
One reason for deficiencies in implementing setf-care strategies in the
current health care system is that acute symptoms and concerns overpower the
less urgent need to optimize the management of a chronic illness. According to
Bodenheimer et al. in a 2002 Journal of the American Medical Association
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report on innovations in primary care, higher quality chronic care management
occurs in the context of six interrelated components: self management support,
clinical information systems, delivery system redesign, decision support, health
care organization, and community resources (34,35). The implementation of
these components can produce a system in which informed activated patients
and families interact with prepared proactive teams to provide high quality care
for chronic diseases (34,35).
A new paradigm within health care revolves around a patient/family professional partnership built on collaborative care and self-management
education (36-38). The patients and families learn necessary skills to directly
control their own CF management support. Patients and families with chronic
conditions make day-to-day decisions about, or self-manage, their health.
Healthcare professionals become consultants to support the patients and
families as health care decisions are made together . The professionals teach
problem solving skills and assist patients and families in solving problems .
I

Solving problems and achieving optimal care of a chronic illness is the joint
responsibility of the patient/family and professional. Although the emphasis
shifts toward patients and families as principal caregivers, it is the responsibility
of the professional to inform, activate, and assist patients in the selfmanagement of their condition {34-38).
Self management support for adult patients with a variety of chronic
diseases including asthma, diabetes, and arthritis has been demonstrated to
improve health status, confidence in ability to deal effectively with health
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problems and reduce health care use (39-41 ). Lorig et al. described the Chronic
Disease Self-Management Program taught by peer instructors with a highly
structured manual (39-43). At one year, the participants demonstrated
statistically significant improvements in health behaviors, self-efficacy, and
health status (39). Although several CF management and peer support
programs for CF have been presented, programs similar to that described by
Lorig using a peer mentored, self-management program have not been
reported in the pediatric or CF literature (39,43-46) .

STATEMENT OF PROBLEM
Parents face logistical, psychological, and financial challenges balancing
needs of children with CF and normal family functions . The traditional
instruction format has not effectively equipped parents to self-manage the
nutritional care of their children with CF. Parents report being overwhelmed with
information that they struggle to apply on a daily basis in a meaningful way. At
the time of diagnosis, the child is most often symptomatic and already in a
compromised nutrition status.
Parents of children with CF are provided with educational materials
regarding growth and nutrition but not the problem solving, decision making,
and confidence building skills that are central to day-to-day management of the
nutritional care of cystic fibrosis. Self-efficacy extends beyond skills and
knowledge to an ability to organize and integrate both cognitive and behavioral
skills. Furthermore, self-efficacy encompasses confidence in one's own ability
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to correctly apply knowledge and skills and beliefs that the applied knowledge
and skills will produce the desired outcomes. Parents of children with CF lack
specific CF management, self-efficacy tools. An even greater problem is the
absence of a coordinated system to assist the parents of children with newly
diagnosed CF develop these necessary skills rather than acquiring the skills
after multiple trials and errors.
When parents do not know or do not apply appropriate CF therapies, the
child with CF is at risk of developing poor nutritional status, compromised
pulmonary status, and earlier complications of this progressive, lethal disease .
Parents who are struggling to manage the complex, prescribed therapies for a
child with CF may benefit from chronic disease management skills.

DESCRIPTION OF PROJECT
In March 2003, the Cystic Fibrosis Foundation (CFF) announced the
formation of the "Leaming, and Leadership Collaborative." According to the
CFF, 'We believe that, during the next 5 years, the life expectancy of CF
patients can be extended by 5-10 years through consistent application of
existing evidence-based clinical care."
Nine regional CF care centers of the approximately 120 centers
nationally were selected to participate in this initial collaborative group, including
the lntermountain Cystic Fibrosis Center at Primary Children's Medical Center
(IMCFC/PCMC). Each center designed, and implemented a quality
improvement program in an area proven to have a benefit for health, and
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longevity for persons with CF. The staff of the IMCFC/PCMC determined the
area needing most improvement was nutrition, and growth. Our goal was
attainment of normal nutritional status, and full linear growth for all patients as
reflected by parental heights. Efforts should focus on the critically important first
several years of life, but all patients should be monitored carefully with a bent
towards prevention, and early intervention.
. This research project was designed as part of the CFF Learning, and
Leadership collaborative project at IMCFC/PCMC to address two components
of nutrition education for parents of children with CF . The first being an
assessment of educational needs, and the second , a pilot study to determine
the feasibility of novel approaches to CF parent education . The a priori decision
to share the outcomes of this research through professional publications, and
abstracts suggested a multiple-paper format for this dissertation .
The first component of the project was an assessment of factors that
could impact delivery of appropriate nutrition therapy in the home including food
security, current parental knowledge of CF related nutrition information, and
parents' confidence in different areas of CF care. A questionnaire was
developed to address the areas of interest, and is described in Chapter 2 of this
dissertation. Because of the relatively small pool of families available for study
in the intermountain CF Center, other CF centers were recruited for
participation. CF Centers affiliated with the Mountain West Cystic Fibrosis
Consortium, the Children's Hospital of Denver, Phoenix Children's Hospital, and
the University of New Mexico at Albuquerque agreed to participate in a mailed
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survey of families of children with CF who receive care at the various CF
centers.
The second component of this research project was a pilot study of a
parent education program. Major emphases were: 1) evidence based nutrition
and behavior guidelines for cystic fibrosis, 2) identified parent concerns
regarding implementation of guidelines, 3) increased accessibility to parents
through distance technology, and 4) application of the chronic care model to
enhance parents' management skillsof a child's chronic disease . This project,
"CF Parent Power," is described in Chapter 3.

References
1. Cystic Fibrosis Foundation, Patient Registry 2003 Annual Report.
Bethesda, Maryland . 2004.

2. Kosorok MR, Wei WH, Farrell PM. The incidence of cystic fibrosis. Stat Med.
1996; 15:449-462.
3. Farrell PM, Kosorok MR, Rocle MJ, Laxova A, Zeng L, Lai HC, Hoffman G,
Laessig RH, Splaingard ML. Early diagnosis of cystic fibrosis through
neonatal screening prevents severe malnutrition and improves long-term
growth. Pediatrics. 2001;107(1):1-13.
4. Utah Vrtal Statistics. Available at:
http://health.utah .gov/vitalrecords/pubvs/ia03/03bx .pdf. Last accessed
February 15, 2005.

12

5. Orenstein OM, Winnie GB, Altman H. Cystic fibrosis: A 2002 update. J
Pediatr. 2002;140:156-164 .

6. Chase HP, Long MA, Lavin MH. Cystic fibrosis and malnutrition. J Pediatr.
1979;95(3):337-34 7.
7. Sokol RJ, Reardon MC, Accurso FJ, Stall C, NarkewiczM, Abman SH,
Hammond KB. Fat-soluble vitamin status during the first year of life in
infants with cystic fibrosis identified by screening of newborns . Am J Clin
Nutr. 1989;50:1064-1071.

8. Feranchak AP, Sontag MK, Wagener JS, Hammond KB, Accurso FJ, Sokol
RJ. Prospective, long-term study of fat-soluble vitamin status in children with
cystic fibrosis identified by newborn screen. J Pediatr. 1999;135(5):601-610 .
9. Farrell PM, Kosorok MR, Laxova A, Shen G, Koscik RE, Bruns WT,
Splaingard M, Mischler EH. Nutritional benefits of neonatal screening for
cystic fibrosis . N Engl J Med. 1997;337(14) :963-969.
10. Borowitz D, Baker RD, Stallings V. Consensus report on nutrition for
pediatric patients with cystic fibrosis . J Pediatr Gastroenterol Nutr.
2002;35:246-259.
11. Lloyd-Still JD, Bibus DM, Powers CA, Johnson SB, Holman RT. Essential
fatty acid deficiency and predisposition to lung disease in cystic fibrosis.
Acta Prediatr. 1996;85:1426-1432.

12. Lai HC, Kosorok MR, Laxova A, Davis LA, FitzSimmons SC, Farrell PM.
Nutritional status of patients with cystic fibrosis with meconium ileus: A

13

comparison with patients without meconium ileus and diagnosed early
through neonatal screening. Pediatrics . 2000;105:53-61 .
13. Bines JE, Truby HD, Annstrong OS, Phelan PD, Grimwood K. Energy
metabolism in infants with cystic fibrosis . J Pediatr. 2002;140(5):527-533 .
14.Chatfield BA, McDonald CM, Matinkhah FR, Johnson S, Griffrths S. Severe
complications occur at or prior to the diagnosis of cystic fibrosis . Abstract
105. 2004 North American Cystic Fibrosis Conference , St Louis, MO.
15.Lai HC, Kosorok MR, Sondel SA, Chen ST, FitzSimmon SC , Green CG,
Shen G, Walker S, Farrell PM. Growth status in children with cystic fibrosis
based on the National Cystic Fibrosis Patient Registry data : Evaluation of
various criteria used to identify malnutrition . J Pediatr . 1998;132:478-485 .
16. Rochester OF, Esau SA. Malnutrition and the respiratory system . Chest.
1984;85(3) :411-415 .
17.Vargas V , Vargas R, Marquez G, Vonasek E, Mateu L, Luzzati V, Borges J.
Malnutrition and myelin structure: An x-ray scattering study of rat sciatic and
optic nerves. Eur Biophys J. 2000;29 :481-486.
18. Dunnaz S, Karagol U, Deda G, Onal MZ. Brainstem auditory and visual
evoked potentials in children with protein-energy malnutrition . Pediatr Int.
1999;41 :615-619.
19. Benitez-Bribiesca L, De la Rosa-Alvarez i, Mansilia-Oiivares A. Dendritic
spine pathology in infants with severe protein-calorie malnutrition .

Pediatrics . 1999;104(2):e21 .

14

20. Winick M, Rosso P, Waterlow J. Cellular growth of cerebrum, cerebellum,
and brain stem in normal and marasmic children. Exp Neuro/. 1970;26:393400.
21.Adeyinka AO, Akinyinka 00, Falade AG. Computerized tomography
measures of brain slice area and ventricular sizes in protein energy
malnutrition: a preliminary study. West Afr J Med. 1996;15(4):232-236.
22. Walkowiak J, Przyslawski J. Five-year prospective analysis of dietary intake
and clinical status in malnourished cystic fibrosis patients. J Hum Nutr Diet.
2003;16(4);225-231 .
23. Peterson ML, Jacobs DR, Milla CE. Longitudinal changes in growth
parameters are correlated with changes in pulmonary function in children
with cystic fibrosis. Pediatr. 2003;112(3):588-592.
24. Zemel BS, Jawad AF, FitzSimmons S, Stallings VA. Longitudinal
relationship among growth, nutritional status, and pulmonary function in
children with cystic fibrosis: Analysis of the Cystic Fibrosis Foundation
National CF Patient Registry. J Pediatr. 2000;137:374-380.
25. Konstan MW, Butler SM, Wohl ME, Stoddard M, Matousek R, Wagener JS,
Johnson CA, Morgan WJ. Growth and nutritional indexes in early life predict
pulmonary function in cystic fibrosis. J Pediatr. 2003;142:624-630.
26. Beker LT, Russek-Cohen E, Fink RJ. Stature as a prognostic factor in cystic
fibrosis survival. J Am Diet Assoc. 2001;101:438-442.
27. levers CE, Brown RT, Drotar D, Caplan D, Pishevar BS, Lambert RG.
Knowledge of physician prescriptions and adherence to treatment among

15

children with cystic fibrosis and their mothers. J Dev Behav
Pediatr.1999;20:335-343 .
28.Stapleton DR, Gurrin LC, Zubrick SR, Silburn SR, Sheriff JL, Sly PD. What
do children with cystic fibrosis and their parents know about nutrition and
pancreatic enzymes? J Am Diet Assoc. 2000;100(12):1494-500.
29. Eddy ME, Carter BO, Kronenberger WG, Conradsen S, Eid NS, Bourland
SL, Adams G. Parent relationships and compliance in cystic fibrosis . J
Pediatr Health Care.1998;12:196-202 .

30. Bartholomew LK, Czyzewski DI, Parcel GS, Swank PR, Sockrider MM,
Mariotto MJ, Schidlow DV, Fink RJ, Seilheimer DK. Self-management of
cystic fibrosis: Short-term outcomes of the Cystic Fibrosis Family Education
Program. Health Educ Behav . 1997;24(5):652-666.
31.Parcel GS, Swank PR, Mariotto MJ, Bartholomew LK, Czyzewski DI,
Sockrider MM, Seilheimer DK. Self-management of cystic fibrosis: a
structural model for educational and behavioral variables. Soc Sci Med.
1994;38(9):1307-1315.
32. Bartholomew LK, Parcel GS, Swank PR, Czyzewski DI. Measuring selfefficacy expectations for the self-management of cystic fibrosis. Chest.
1993; 103(5):1524-1530.
33. Barthoiomew LK, Parcel GS, Seilheimer DK, Czyzewski D, Spineili SH,
Congdon B. Development of a health education program to promote the
self-management of cystic fibrosis. Health Educ Q. 1991;18(4):429

16

34. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for
patients with chronic illness. JAMA. 2002;288(14):1775-1779.
35. Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-management
of chronic disease in primary care. JAMA 2002;288(19)2469-2475.
36. Haynes RB, McDonald HP, Garg AX. Helping patients follow prescribed
treatment: clinical applications. JAMA. 2002;288(22):2880-2883.
37.McDonald HP, Garg AX, Haynes RB. Interventions to enhance patient
adherence to medication prescriptions: Scientific review. JAMA.
2002;288(22):2868-2879.
38. Balas EA, Jaffrey F, Kupennan GJ, Boren SA, Brown GD, Pinciroli F,
Mitchell JA. Electronic communication with patients. Evaluation of distance
medicine technology. JAMA. 1997;278(2):152-159. Review.
39. Lorig KR, Holman H. Self-management education: History, definition,
outcomes, and mechanisms. Ann Behav Med. 2003;26(1):1-7.
40. Lorig KR, Sobel OS, Ritter P, Laurent DD, Hobbs M. Effect of a selfmanagement program on patients with chronic disease. Eff Clin Pract .
2001 ;4(6):256-262.
41. Lorig KR, Ritter P, Stewart AL, Sobel OS, Brown BW, Bandura A, Gonzalez
VM, Laurent DD. Holman HR. Chronic disease self-management program:
2-year health status and health care utilization outcomes. Med Care.
2001 ;39(11):1217-1223.
42. Lorig KR, Sobel OS, Stewart AL, Brown BW, Bandura A, Ritter P, Gonzalez
VM, Laurent DD. Holman HR. Evidence suggesting that a chronic disease

17

self-management program can improve health status while reducing
hospitalization: A randomized trial. Med Care. 1999;37(1):5-14.
43. Lorig KR, Holman H, Sobel D, Laurent D, Gonzalez V, Minor M. Living a
Healthy Life with a Chronic Condition, Self-Management of Heart Disease,
Arthritis, Stroke, Diabetes, Asthma, Bronchitis, Emphysema and Others.
Palo Alto, CA: Bull Publishing Company; 1994.
44. Goldbeck L, Babka C. Development and evaluation of a multi-family
psychoeducational program for cystic fibrosis. Patient Educ Couns.
2001 ;44(2): 187-192.
45. Anthony H, Paxton S, Bines J . Phelan P. Psychosocial predictors of
adherence to nutritional recommendations and growth outcomes in children
with cystic fibrosis. J Psychosom Res. 1999;47(6):623-634.
46. Abbott J, Dodd M, Gee L, Webb K. Ways of coping with cystic fibrosis:
Implications for treatment adherence. Disabil Rehabil. 2001 ;23(8):315-324.

18

CHAPTER2
COLLABORATIVE IMPROVEMENT OF NUTRITION MANAGEMENT FOR
CYSTIC FIBROSIS: THE MOUNTAIN WEST CYSTIC FIBROSIS
CONSORTIUM QUESTIONNAIRE FOR PARENTS OF CHILDREN
WITH CYSTIC FIBROSIS

ABSTRACT
Objective

Suboptimal growth and nutritional status are problematic for children with
cystic fibrosis (CF). Daily nutrition therapy for children with CF requires
adequate food resources, knowledge of appropriate nutrition, and behavior
management skills and confidence in one's ability to correctly apply the
necessary skills . The Mountain West Cystic Fibrosis Consortium Questionnaire
(MWCFC-Q) was designed as an educational needs assessment for parents of
children with CF. The goal was to identify areas of concern that could be
targeted for educational intervention to ultimately improve growth and nutritional
status .
Design

Data on food security, food assistance, knowledge of nutrition and
general CF therapy, and self-confidence in ability to manage CF care among
survey respondents were analyzed . Questions regarding food security and
knowledge of CF nutrition and general therapies were multiple choice. A ten
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point likert-type scale was employed for determining confidence around
management of CF related issues.

Subjects/Setting
The MWCFC questionnaire was mailed to parents of children with CF
receiving treatment at accredited CF Centers in Arizona, Colorado, New
Mexico, and Utah. Respondents returned the surveys anonymously in self
addressed , stamped envelopes.

Statistical Analysis
Analyses were conducted among three age groups of children with CF
across the four CF centers and among CF centers across age groups.
Descriptive analyses, one sample X 2 tests, one sample Pearson product
moment tests, Analysis of Variance (ANOVA), Kruskal Wallis tests, and Mann
Whitney U post hoc tests were used . Cronbach's alpha was used to determine
coefficient of reliability among the items within sections of the questionnaire .

Results
Food insecurity among families of children with CF occurs at a rate
higher than the national average. Median accuracy for respondents was 71.4%
of nutrient content of commonly used foods questions and 57.9% for CF
nutrition therapy questions, respectively. Although overall confidence in CF
managet"'nentis high, scores for confidence in nutrition and behavioral
management were significantly lower than for confidence in CF
respiratory/medical management and CF center recommendations .
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INTRODUCTION
Cystic fibrosis (CF) is an autosomal recessive disorder primarily affecting
the exocrine glands of the respiratory, gastrointestinal, and genitourinary tracts .
The incidence of CF is 1:2900 to 1:4000 in white populations and 1:10,000 to

1:17,000 in non.white populations (1).
Life expectancy for children with CF has increased dramatically in the
past two decades (2,3) . Accompanying the improved longevity has been an
equally dramatic rise in the complexity of medical , respiratory , and nutritional
therapies prescribed for daily management of CF (3,4) . The emphasis of CF
management has shifted from reactive treatment of disease symptoms to
proactive, early prevention of disease progression (3) . Likewise, the locus of
control has shifted from professional staff intervening with acute CF
exacerbations to parents of children with CF collaborating with CF center staff
to maintain optimal health in the home setting . The chronic care model predicts
families and patients require support to learn and utilize the multiple skills to
effectively manage chronic disease (5,6,7).
Optimal health requires excellent pulmonary status . Improved nutritional
status with early, aggressive intervention in children with CF is associated with
better pulmonary health (7,8). Children with CF who gain weight at an
appropriate and uninterrupted rate have improved average pulmonary function
(9). Weight for age, height for age, and percent ideal body weight at age three
years have been shown to be strongly predictive of pulmonary function at age 6
years (9, 10).
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In 1998, growth status and malnutrition in 13,116 children from the Cystic
Fibrosis Foundation's (CFF) national registry for 1993 were compared with the
National Center for Health Statistics/ Center for Disease Control growth
references (11 ). Approximately one third of the children with CF overall were
found to have suboptimal growth at all ages (11 ). In particular, growth failure
was most pronounced in infants (47%), adolescents, (34%), and any age with
newly diagnosed CF (44%) (11 ).
Nutrition education is a standard component of CF care. The consensus
report on nutrition for children with CF recommends routine nutrition monitoring
and anticipatory counseling with a goal of normal growth for children with CF
according to genetic potential (12). Adherence to prescribed nutrition therapy is
positively correlated with weight of the child and maternal CF specific nutrition
knowledge significantly predicts a child's adherence to prescribed therapy (13).
Examples of essential nutrition therapy skills for CF include timely dosing of
pancreatic enzymes in appropriate amounts with every meal and snack,
monitoring for malabsorption, and caloric and nutrient supplementation to
provide 120-150% of usually recommended amounts (14).
Dietary management for CF can be challenging because of the different
priorities of parents and children. Parents want children to gain weight and grow
to ensure improved health, while children want to select foods they prefer (15) .
Behavioral strategies for optimizing nutrient intake require specific training and
reinforcement (16, 17).
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Health care providers expect families of children with CF to learn and
consistently implement all components of the recommended therapeutic
regimen as well as adapt the routine as needed with age- and condition-related
changes in the child. In addition, health care providers may assume
experienced families of children with CF are sufficiently knowledgeable about
managing the complex CF treatment regimen , including nutrition management.
Published reports estimate12 -32% of mothers of children with CF did not have
an accurate understanding of prescribed therapies (18, 19). Subject-reported
adherence with physician recommendations on a variety of prescribed CF
therapies can range from 46 to 90% (18) .
An Australian CF research group reported children's and caregiver's
mean knowledge scores were 63% and 85%, respectively, regarding nutrition
and pancreatic enzyme replacement therapy . A significant negative correlation
was found between caregivers ' knowledge and inappropriate management of
nutrition therapies (18).
Chronic illnesses, such as CF, can be associated with considerable
financial burden, even when families have healthcare insurance (20) . The
impact of this financial burden may limit the money available to buy food for a
family. Food security (access at all times to sufficient food for an active, healthy
iife) is a prerequisite to good nutritional status. Food insecurity, or having to cut
back on food consumed due to lack of resources, affects 11.2% of all US
households (20, 21 ). Although two-thirds of food-insecure households nationally
avoid hunger, they do so by reducing nutritional quality and variety in their diet
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and relying on a few basic foods (20,21) . Among all states and aside from CF,
New Mexico and Utah rank as third and fifth, respectively, with highest food
insecurity rates, both exceeding 14% of households (21).
The Mountain West Cystic Fibrosis Consortium questionnaire (MWCFCQ) was designed to detennine knowledge of CF management and self-efficacy
beliefs of parents of children with CF. Additional concerns were possible food
security issues and the use of food assistance resources . Groups of interest
were stratified according to CF center and various age groups for the children
with CF (0-5.9 years, 6-11 .9 years, and 12+ years).

METHODS
Survey Instrument

The MWCFC-Q (Appendix A) was reviewed for content validity, the
degree to which the testing tool reflects the conceptual question of interest, by
15 clinical dietitians at Primary Children's Medical Center, in Salt Lake City. The
Cystic Fibrosis Foundation (CFF) education committee reviewed and approved
these questions as being consistent with the infonnation in the CFF handouts
that are distributed nationally . Eight parents of children with CF subjectively
reviewed the questionnaire for its face validity , or appropriateness in addressing
the questions of interest regarding food insecurity, knowledge and confidence
from a parent's perspective. Input from each review group was incorporated into
the final draft of the MWCFC-Q.
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Section 1 of the MWCFC-Q dealt with demographic information about
the respondent's child or children with CF including gender, current age, age at
diagnosis, health care coverage, outpatient clinic visits, and number of
hospitalizations in the past 12 months.
Section 2 asked demographic questions about the respondent and family
such as gender of the respondent, number of adults, and children in the family,
highest level of education completed, and yearly household income.
Section 3 included food security questions adapted from the Food
Research and Action Center Community Childhood Hunger Identification
Project (CCHIP) and the Short Form of the 12-month Food Security Scale of the
United States Department of Agriculture, Food and Nutrition Service (21-23).
Sections 4 and 5 presented questions about the Nutrient Content of

Commonly Used Foods and strategies for managing Nutrition Therapy for CF.
The Nutrient Content and Nutrition Therapy management questions were
derived from information in the CF Foundation's Education Committee handouts
available on the CFF website (24). All questions were multiple choice with 5
responses; three possible answers, an option for either "All of the above" or
"None of the above," and "Don't know." Each question had only one correct
answer. Respondents were asked to select the "Don't know" option rather than
leave the question unanswered .
Section 6 asked respondents to rank their seff-€fficacy or confidence in
three different domains of CF care: 1) their ability to manage CF cares such as
pulmonary therapies and medications, 2) their ability to manage nutrition
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therapy and food-related behaviors, and 3) recommendations from the CF
center staff and their ability to follow CF center recommendations. The design
of section 6 was based upon self efficacy measures used in self-administered,
mailed questionnaires as described by Lorig et al. (25). A Likert-type scale
allowed respondents to choose from 0, "Notat all confident" to 10, "Completely
confident."
Readability scores were completed for the explanatory cover letter and
the MWCFC-Q. Respectively, Flesch reading ease scores for the letter and
questionnaire were 58.7 (10-1ih grade) and 68.4 (8-9th grade) and FleschKincaid grade level scores were 8.8 and 7.7, respectively (26). Exempt status
was obtained for this anonymous questionnaire from the appropriate
Institutional Review Boards for each participating facility.
The MWCFC-Q and an explanatory cover letter (Appendix B) were
mailed to English speaking parents of children with CF seen in accredited CF
Centers in Phoenix, Arizona (AZ), Denver, Colorado (CO), Albuquerque , New
Mexico (NM), and Salt Lake City, Utah (UT). This mailing included families who
lived at distance from the CF Center in neighboring states, including parts of
Nevada, Idaho, Wyoming, Montana, South Dakota, Kansas, and Texas. One
questionnaire per family was sent regardless of the number of children with CF.
lnfonnation was solicited regarding subsequent children in the famiiy with CF.
Participants anonymously completed and returned the questionnaire in selfaddressed, stamped envelopes .
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Statistical Methods
Multi-center collaboration was essential for adequate numbers for
statistical power. A power calculation indicated approximately 75 questionnaires
per group for a total of 300 respon~ents would be necessary to achieve an 80%
confidence level. That is, an 80% chance of finding a significant relationship
between variables.
Results were analyzed among age groups across CF centers and among
CF centers across age groups. Statistical tests included descriptive statistics,
paired !_tests, and Pearson product moment correlation coefficients. One
sample X 2 test was used for proportions of categorical variables within a group.
One-way analysis of variance (ANOVA) using the General Linear Model
procedure was used to detect differences between means among age groups .
The Kruskal-Wallis test was conducted among the CF Centers because of the
large differences in sample size by center. Post hoc correction factors
(Bonferroni and Mann Whitney U) were applied prior to determining statistical
significance. Cronbach's alpha was used to determine coefficient of reliability
among the items within sections of the questionnaire. Analyses were performed
using Statistical Package for the Social Sciences Graduate Pack 11.0, 2001
(SPSS/PC; SSPS lnc.,Chicago, IL).
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RESULTS
Demographics

Table 1 shows numbers and percentages of questionnaires sent and
returned by individual CF center affiliation. Overall rate of response from all CF
centers to the mailed MWCFC-Q was 43.1 %.
Table 2 describes characteristics of respondents and their households.
Respondents were primarily female (89.8%) with the median highest level of
education completed at 1-3 years college or vocational training completed (also
see Figure 1), and median household income at $60,000 -70,000 per year
(Figure 2).
One hundred percent of respondents identified CF education as .
important to them. CF education for families was perceived to be important to
CF center staff by 90.8% of respondents (Table 3).
Table 4 shows a comparison of numbers of all children in the household
(with and without CF) and children with CF, age of oldest child with CF, age of
diagnosis with CF, and gender for that child. The Kruskal-Wallis test indicated
that there was a significant difference in the medians, X 2 (3, N=305)= 10.48, p
=.015, for the total number of children in the household . Mann Whitney U
pairwise comparisons with the Holm's sequential Bonferroni procedure were
conducted to determine the total numbei of children in the household was
significantly higher in respondents from UT than in CO (p=.002). The total
number of children in the household was higher in UT than in AZ or NM also,
but did not reach the level of significance.
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The Kruskal-Wallis test also found significant differences among the CF
Center medians for households having more than one child with CF, the X 2 (3,
N=305)=8.89, p=.031. Again, using the same method of Mann Whitney U
pairwise comparisons with the Holm's sequential Bonferroni procedure, UT was
found to have significantly more households with more than one child with CF
than CO (p=.004).
The Kruskal-Wallis test detected significant differences among the
medians according CF Center affiliate for age at diagnosis with CF, X 2 (3,
N=305) = 39.86, p =.000 . Pairwise comprisons were made using the Mann
Whitney U with Holm's sequential Bonferroni procedure to determine where the
differences were. The median age at diagnosis with CF was found to be
significantly lower in CO compared with AZ (p =.000) , NM (p =.008), and UT (p
=.000). No differences in median age at CF diagnosis were found among AZ ,
NM, and UT.
Table 5 compares reported demographic information including, gender of
respondents' children with CF, rates of hospitalization, clinic visits, and the use
of chronic or intermittent use of oral or enteral feeding supplements. The 305
responses represented a total of 342 children with CF, ranging in age from one
month to 23.4 years. Female gender accounted for 50.3% of the 342 children
with CF. MvVCFCrespondents reported that 64 .3% of the chiidren with CF had
four or more visits of a CF center in the previous 12 months. In the 12 months
prior to the survey, 69.5% of responding families reported no hospitalizations
because of CF. Private insurance provided health care coverage for 73. 7% with
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primary or secondary state Medicaid for another 22.6%, although these were
not mutually exclusive. Oral liquid supplements were taken by 69.5% of
respondents' children with CF and 15.4% reported use of enteral feedings.

Food Insecurity
The MWCFC-Q included six items adapted from the Childhood Hunger
Identification Program. Although food insecurity occurs at varying levels (with
and without evidence of hunger), these questions are not designed to capture
the range of severity, but rather to identrfy potential issues for further
exploration . The US Department of Agriculture's Economic Research Service
defines a food insecure household as one responding affirmatively to more than
two items on a standardized questionnaire (18). This definition was applied to
the MWCFC -Q responses to identrfy household food insecurity . Figure 3
displays the food insecurity questions from the MWCFC-Q. The rate of
responses to each of the six items by CF center affiliation is shown in Figure 4
by child 's age category in Figure 5.
Table 6 shows respondents' rates of household food insecurity according
to the above definition of two or more indicative responses . Also shown in Table
6 is the respondents ' reported enrollment in federal food assistance programs ,
WIC, free or reduced price school meals or food stamps. Cronbach's alpha
showed an acceptabie inter-item reliability coefficient at 0.86 for the variables
used to determine food insecurity. No statistically significant differences in
either household food insecurity or enrollment in federal food assistance
programs were identified according to CF center affiliation. A one sample X2
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was conducted to evaluate differences in enrollment in federal food assistance
programs by age group. The results of the test were significant, X 2 (2, N = 304)

= 9.41, p= .009. Respondents with children in the youngest age group were
more likely to be enrolled in federal food assistance programs than those with
the oldest child with CF being in the oldest age category. The lowest incidence
of food insecurity was reported among CF families in AZ at 16.4 % and the
highest among UT families with CF at 34.2%. The overall rate of food insecurity
among all respondents was 26.3% .
Correlation coefficients were computed for characteristics of families who
reported participation in any federal food assistance program, including food
stamps, Women, Infants, and Children Supplemental Food Program (WIC) , or

free or reduced price school meals . Results are displayed in Table 7. A p-value
of <.005 was required for statistical significance . Statistically significant negative
correlations were determined with income (r=-0.479, p=.000) and education
level (r= -.341, p=.000). A significant negative correlation was found between
food assistance and age of the child with CF (r= -0 .168, p=.003) . The ability to
purchase extra food items recommended for the high nutrient density CF diet
without worrying about the expense of these items was significantly correlated
to participation in food assistance programs (r= 0.314, p=.000) .
Participation in food assistance programs was significantiy correlated
with respondents' food insecurity scores (r= 0.384, p=.000). A significant
negative correlation was found between enrollment in food assistance programs
and the respondents' combined score on the Nutrient Content of Commonly
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Used Foods and Managing Nutrition Therapy for CF sections (!= -0.199,
p=.001).

Knowledge of Nutrient Content of Commonly
Used Foods and Nutrition Therapy
for CF
The number and percent correct responses to questions regarding the
MWCFC-Q section 4, Nutrient Content of Commonly Used Foods, and section
5, Nutrition Therapy for CF, are shown in Appendix C. A Cronbach's alpha for
the combined knowledge sections, 4 and 5, was 0.71 for the 26 items. Overall,
the median value for percent correct answers for the 26 knowledge-based
questions was 61.5% (Table 8). The "Don't know" option was selected at rates
from as low as 3.3% ("Poor digestion and poor absorption of foods are common
problems with CF. Which of the following occurs when food is poorly digested
or poorly absorbed?") to a high of 50.8% ("Which of the following could be
signs of diabetes related to CF?"). No significant differences were detected in
responses to the Nutrient Content questions or the Nutrition Therapy for CF
management questions either by CF Center affiliation or age category of the
child with CF. Factors associated with accuracy on this knowledge-based
portion of the MWCFC-Q are displayed in Table 9. Income and education were
significant factors (!=0.206 , p=.000, and r=0.320, p=. 000, respectively). Time
elapsed since the diagnosis of CF was positively correlated with knowledge
scores (!=0.202, p =.000). However, the age at which the child was diagnosed
with CF was negatively correlated with knowledge (L= -0.252, p=.000) . As
noted previously, participation in food assistance programs was negatively
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correlated with knowledge score([= -0.199, p=.000). Knowledge score showed
some association with the respondents' scores on the confidence in nutrition
skills (r- 0.146, p=.012) and number of clinic visits (f=.137, p=.017) but a
negative association with food insecurity scores([= -0.144, p=.012) . These
factors approached, but did not reach the level of significance required by the
Bonferroni correction (p < .0056).

Confidence
The questions regarding confidence in managing a child's CF were
separated into three domains according to the subject of the question. The
domains were labeled as Tasks, Nutrition , and CF Center Recommendations
are shown in Appendix D. Six Task questions dealt with CF specific tasks:
respiratory therapy, oral and inhaled medications, and managing sick care at
home. Seven Nutrition questions asked about managing weight gain, special
diets, behavioral issues around food, and emotional distress . The remaining
four questions, CF Center Recommendations, addressed respondents'
confidence in the recommendations made by the CF center and respondents'
perceived ability to follow the recommendations . The Cronbach's alpha,
coefficient of reliability for the 17 items in the confidence section, was 0.92.
A score for each of the three domains was generated by adding the
responses in the individual section and dividing by the number of items. An
overall confidence score averaged the scores for each of the three domains. A
rank or responses to individual confidence questions is presented in Appendix
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D. All seven questions of the Nutrition domain are ranked in the lowest 9 of the
17 questions.
In general, the confidence scores tended to be high, with the overall
confidence among the 305 respondents at a mean value of 8.28 (SD = 1.22) of

1O possible. Paired samples t tests were conducted to evaluate whether
respondents had different levels of confidence in the three defined domains of

Tasks, Nutrition and CF Center Recommendations . The results indicated that
the mean confidence level for Nutrition (mean= 7.75, SD= 1.56) was
significantly less than the mean confidence level for Tasks (mean= 8.62 , SD=
1.24),

t

(298) = -14.16, p = .000. The mean confidence level for the Nutrition

domain was also significantly less than the mean level for confidence in CF

Center Recommendations domain (mean = 8.86 , SD = 1.35),

t (298)

= -10 .61,

p =. 000. No significant difference was detected between confidence levels for
the Tasks domain and CF Center Recommendations domain and considerable
overlap can be seen among the distributions for the three domains (Figure 6) .
No statistically significant differences in means for any of the confidence
measures were detected for CF center affiliation . No differences on any
confidence measures were found between the 0-6 year age and 6-12 year age
groups. However, the mean scores were significantly higher for the 6-12 year
age gmup conipared with the 12+ year age group for both confidence in CF

Center Recommendations domain and overall confidence (Table 10).
Correlation coefficients were computed for factors associated with
confidence in Nutrition domain (Table 11). Two factors met requirements for
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significance (p<.005) . The age at the time of diagnosis and the number of food
insecurity items endorsed were found to be negatively correlated with
confidence in Nutrition domain.

DISCUSSION
Limitations
The limitations of this study include those inherent with a mailed
questionnaire . Persons receiving the survey must have a current address on file
with the CF Center. Recipients of the mailed survey must have the time, literacy
skills, organizational skills, and interest in the subject matter to respond . It is not
known if persons who did not respond to the survey comprised a specific subgroup within each CF center, for example single parents, low literacy parents or
parents who feel disenfranchised from CF care or the CF Center . It is known
that Spanish-speaking families (estimated to be 5-10% of the total population in
the four centers) were excluded from this mailing, but will be surveyed
separately in the future .
Respondents may not understand or may misinterpret questions and the
possible responses without being able to check for meaning. The MWCFC-Q
had not been used previously and although content and face validity had been
reviewed, overall validation , and reliability has not yet been established .
Through this study, the questionnaire can be refined for further use .
Because the 305 responses came from an average of 43.1 % of families
enrolled at the four CF centers, urban and rural, over a large geographical area,
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with a relatively even distribution among the three age groups, the results of
MWCFC-Q survey do allow for some limited generalizability. The
preponderance of female respondents (89.8%) limits the ability to generalize
these results to all parents of children with CF. Fathers' perceptions and
knowledge may differ from that of mothers.
Approximately 90% of persons with CF require pancreatic enzymes.
Therefore, the remaining 10% may not have either sufficient familiarity to
correctly answer questions requiring knowledge of pancreatic enzyme
replacement or confidence in the management of enzyme therapy .
MWCFC-Q respondents reported that 64.3% of the children with CF had
4 or more visits to an accredited CF center outpatient clinic each year, nearly
identical to the nationally reported rate of quarterly CF clinic visits at 64.2
percent for patients seen at pediatric centers .
Oral supplements were tak~n by 69.5% of respondents' children with CF
and 15.4% reported use of enteral feedings. The rates of oral and enteral
supplemental feedings are reported in the CF registry to be 34.3% and 8.9%,
respectively. The reasons for the differences between the supplemental feeding
rates in this study and the CF Registry are not known could be due to
differences in survey method. Also, this drfference could represent a selection
bias of respondents interested in nutrition issues. VVithinAZ, children with CF
receive oral liquid supplements at no cost through a fund established by the
state with money from tobacco company settlements.
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Differences in age at diagnosis of CF occurr among the states because
CO was the first state in the US to initiate newborn screening for CF. All
children born in CO since 1982 have been screened for cystic fibrosis (27). AZ,
NM, and UT do not provide newborn screening for cystic fibrosis on a routine
basis .

Food Security
Inadequate food resources in the home jeopardize optimal nutrition
status for any child. The child with CF is particularly vulnerable because of
increased nutrient needs to maintain normal growth and nutrition status . The
incidence of hunger and food insecurity is currently unknown for the CF
population but assumed to be at least comparable with the general population .
Patient registry data suggests people with CF who live in households with low
incomes have worse nutrition and poorer lung function than those with higher
incomes (3). The out of pocket expenses for CF care for nonprescription items
such as vitamin supplements, and co-payments on prescriptions, clinic visits ,
and hospitalizations may impact resources for many families with CF. The
financial burden of CF may result in or exacerbate food insecurity for many
families.
Income, age category of the oldest child with CF, and respondents'
highest !eve! of educ.ation completed were inversely correlated with participation
in food assistance programs . The overall rate of food insecurity among all
respondents was 26.3%, more than double the national figure. Families with
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lower incomes, and younger children affected by CF were more likely to enroll
in food assistance programs. UT has the largest family size with the highest
participation rate in food assistance programs among the four states, especially
among the youngest age category.
Approximately half of the families who were potentially eligible for food
assistance programs were enrolled. An exception to this occurred with
participation in WIC . Per capita income estimates suggested that 34.5% of
families of children with CF in the youngest age group were potentially eligible
for WIC services . Responses from the MWCFC-Q showed overall WIC
enrollment at 31.8% of families having children with CF in the youngest age
group. As noted previously, children with CF living in AZ receive oral liquid
supplements at no cost and this may also impact participation in federal food
assistance programs .
In addition to under-enrollment in some food assistance programs,
under-utilization of other existing resources was also noted . A significant
correlation between participation in food assistance programs and food
insecurity suggests that despite receiving food assistance, some households
struggle to sustain the availability of nourishing foods in adequate amounts. The
Expanded Food and Nutrition Education Program (EFNEP) is a federally
sponsored program through land grant universities throughout the US to assist
limited resource audiences in acquiring the knowledge, skills, attitudes, and
changed behavior to enhance nutritional well-being (28). None of the
respondents to the MWCFC-Q had participated in any EFNEP activity in the 12
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months prior to the survey. Referral to existing EFNEP programs or
development of CF specific programs based on the EFNEP model of peermentored practical skill development are possible means of improving nutrition
knowledge among parents of children with CF.

Knowledge of Food and Nutrition and Managing
Child's CF Care
Median scores for the questions in section 4, Nutrient Content of
Commonly Used Foods and section 5, Nutrition Therapy for CF, were 71.4%
and 57.9% correct, respectively. In comparison to other reports in the literature
regarding parents' knowledge of CF related diet and therapy management,
these scores are lower than those of Stapleton et al. (19). Australian parents of
children with CF were able to correctly answer 85% of nutrition and pancreatic
enzyme replacement questions in an interview (19) . A similarity between the
MWCFC-Q and the Australian study is that answers to questions about
energy/calorie needs were more frequently incorrect than those regarding
enzyme management and malabsorption.
Respondents to this survey demonstrated good comprehension of
certain facets of CF nutritional management. For example, 92.5% of
respondents identified the correct method of administering pancreatic enzymes
to an infant or young chiid. Over 90% of respondents knew that

thedaycare

provider for a child with CF needed to be trained to give enzymes, rather than
waiting to give enzymes later or using foods that do not require enzymes.
However, responses to several items suggest considerable opportunity to
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address gaps in knowledge. A response rate of 50.8% "Don't know" to a
question asking signs and symptoms of CF related diabetes indicates a need
for education. Only 58.7% of respondents were able to correctly identify how to
provide more salt in the diet of a child with CF. Knowledge of energy
requirements and general nutrition therapy for CF are specific areas of
education that need to be strengthened for the majority of respondents.

Confidence
The high level of respondents' overall confidence in their abilities to
perform the tasks associated with CF management and to manage the dietary
and behavioral components and their confidence in the CF Centers'
recommendations reflects the ongoing commitment to collaboration , education,
and quality improvement by both the families and CF Centers. That same high
level of confidence mandates continuous efforts to refine and improve Centers '
delivery of care and families' self-efficacy and management skills.
Significant differences exist between respondents' confidence in their
abilities to perform the daily tasks of CF care, and nutrition and behavioral care
management. Confidence in the Nutrition domain is also significantly lower than
confidence in the CF Center Recommendations domain. These differences in
levels of confidence present a challenge to determine methods to enhance
. parents' management skills in nutrition therapy for CF and behavior
management skills. The negative correlations between confidence in Nutrition
domain and respondents' food security, and child's age at CF diagnosis may
provide some direction for improving educational programs. Referral to
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community services to address food security issues may improve both
knowledge and food resource management. Parents of children who are
diagnosed with CF at later than usual ages may require a different educational
approach tailored to meet their specific needs.
An interesting finding is the lower confidence in CF Center
Recommendations for the respondents with adolescents compared with those
with children in the school aged group. Because the MWCFC-Q was conducted
at only one point in time, in a cross sectional design covering multiple age
groups, it is not known whether the lower scores with greater age represent an
erosion of confidence over time or if confidence scores were lower 12-20 years
ago and have stayed constant.
A similar finding was reported by Byczkowski et al. in a survey of
perceived satisfaction with overall quality of care by patients with CF and their
families (29). Perceived helpfulness and importance of CF clinic visits declined
as the age of the patient increased (29).

APPLICATION
With refinement, the questions presented in the MWCFC-Q could be
adapted for further use in clinical and research settings. Sections of the
questionnaire could be incorporated into the clinical process of outpatient visits
to identify problem areas in knowledge, food security or confidence in skills. Any
concerns identified could be addressed and resolved during the clinic visits with
follow up at subsequent visits .
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The MWCFC-Q could be useful in a research setting to design and test
the effects of educational interventions for parents and children with CF. Deficits
in knowledge regarding nutrient content of food could limit achievement of the
high nutrient density dietary goals which are necessary for optimal growth and
nutrition status of children with CF. The MWCFC-Q offers insights regarding
where these deficits may occur and factors such as late diagnosis of cystic
fibrosis or food insecurity in the household that may be associated with deficits
in knowledge.
The responses from participants regarding food security , income range ,
number of family members and participation in food assistance programs may
suggest an unmet educational opportunity regarding eligibility. However, even
with enhanced food preparation and budget-stretching skills,families may need
additional assistance to provide adequate nutrient intakes for all family
members . Advocacy for families managing chronic diseases and availability of
adequate resources such as food assistance must be a priority for dietetics
professionals.
Application of the chronic care model to routine care for cystic fibrosis
requires enhancement of self-efficacy and confidence in management skills for
families who provide care for children with CF. Utilizing this assessment tool
can guide CF clinic policies and direct individual education plans for better care.
An additional challenge is to support families through the transfer of skills and
management from the parents to the child through childhood and adolescence.
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The goal of this process is a healthy adult with CF who is a capable and
confident self-manager of his or her chronic condition.
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Table 1. Numbers of questionnaires sent to and returned by parents
of children with CF at the four participating CF centers.

Sent I returned

I N

Returned

CF Center

N

AZ

166 / 55

33.1

co

3361158

46.4

NM

45 / 16

35.6

UT

160 I 76

47.5

7071305

43 .1

Total

%
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Table 2.

Mountain West Cystic Fibrosis Consortium-Questionnaire

respondent and household demographics. (N=305)
Respondent

Household

Annual household

Highest level of

Female

size (number

income($)

education

of persons)

N

(%)

Mean+ SD

completed

Median

Median
1-3 years college/

274 (89.8)

4.30

±.1.40

$60-?0K

vocational training
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Table 3. Number and percent of respondents to Mountain West
Cystic Fibrosis Consortium Questionnaire who felt cystic fibrosis
education was important to them and those who felt it was important
to the Cystic Fibrosis Center staff.

Important to
respondent
N
%
Total

(N=305)

305

100.0

Important to Cystic
Fibrosis Center staff
N
%

277

90.8
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Table 4. Comparison by Cystic Fibrosis Center affiliation for total numbers of
children and number households having more than one child with cystic
fibrosis (CF), current age of oldest child with cystic fibrosis and age at
diagnosis for the oldest child with cystic fibrosis.
Total number

Households

Age of oldest

Age at CF

of children in

having more

child with CF

diagnosis

household

than 1 child

(years)

for
oldest child

with CF

with CF
(years)
CF Center

Mean

± SD

N

%

Median

Median
0.45**a

AZ (N=55)

2.07 ± 1.02

5

9.1

10.0

CO (N=158)

2.08 ± 1.20**

11

7.0**

9.12
0.12**a,b,c

NM (N=16)

2.14 ± 1.55

UT (N=76)

2.54 ± 1.27**

2
15

12.6

8.50

0.51**b

19.7**

8.93

0.54**c

9.22

0.25

Total (N=305)
2.21 ±_1.05

33

10.8

Kruskal Wallis test with Holm's sequential Bonferroni procedure
**p<.008
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Table 5. Descriptive characteristics of Mountain West Cystic Fibrosis
Consortium Questionnaire (MWCFC-Q) respondents' children with
cystic fibrosis .

Individual children with CF in
family (N=342)
Female
_::1 hospitalizations in last 12

N

%

172

50.3

117

34.2

216

63.2

212

69.5

47

15.4

225

73.7

69

22.6

months
Four or more clinic visits
in last 12 months

Any child with CF in family (N=305)
Oral liquid supplements
(sometimes or always)
Enteral supplements
(sometimes or always)
Private insurance*
State Medicaid*
* Some families reported having both
private insurance and Medicaid
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Table 6. Comparison by Cystic Fibrosis Center affiliation and child's age for
respondents ' calculated rates of household food insecurity and enrollment
in federal food assistance .

Food insecure

Enrolled in federal

Household

food assistance

N

%

N

%

9

16.4

10

18.2

40

25 .3

23

14.6

NM (N=16)

4

25 .0

6

37.5

UT (N=76)

26

34.2

22

28.9

26

29 .5

28

31.8

6-12 yr (N=109)

26

23.9

15

13.8

12+ yr

27

25 .2

15

14.0*

79

25 .9

58

19.1

CF Center
AZ (N=55)

co

(N=158)

Age group 3
0-6 yr

(N=88)

(N=107)

Total
(N=304)
a One Sample

* p=.009

x.ctest

.
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Table 7. Correlation between selected characteristics of families of
children with cystic fibrosis and participation in federal food assistance
programs. (N=304)
Characteristic

r

Per capita income

-0.427**

Highest level of education completed

-0.278**

Age category of the eldest child with CF

-0.168**

Use of oral liquid supplements for CF

0.011

CF center affiliation

0.111

Ability to buy extra foods for CF diet
without worrying about the expense
Food insecurity score
** level required for post hoc significance using

Bonferroni approach p<.006

0.314**
0.384**
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Table 8. Percent correct responses to Sections 4, Nutrient Content of
Commonly Used Foods and Section 5, Nutrition Therapy. (N=305)
Mean± SD

Median

Range

64.3 ± 20.5

71.4

0-100

57.2 ± 15.6

57.9

0-89

59.1 ± 14.1

61.5

8-88

Nutrient content

7 questions (%)
Nutrition therapy

19 questions(%)
Total

26 questions(%)
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Table 9. Correlation coefficients for percent correct responses for
combined Section 4, Food Content of Commonly Used Foods and
Section 5, Nutrition Therapy for Cystic Fibrosis, with selected
characteristics of respondents (N=305)
Characteristic

r

Highest level of education completed

0.278**

Per capita income

0.206 **

Time elapsed since diagnosis with CF

0.202**

Confidence in nutrition

0.146

Number of CF clinic visits in last 12 months

0.137

Food insecurity score

-0.144

Enrolled in food assistance programs

-0.199**

Age at diagnosis with CF

-0 .252**

** Level required for post hoc significance using
Bonferroni approach p<.0056
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Table 10. Mountain West Cystic Fibrosis Consortium Questionnaire section

6, "Your Confidence in Managing Your Child's CF Care"
Mean and SD for scores for confidence in Tasks, Nutrition, CF Center
Recommendations and Overall by child's age.

Tasks

Nutrition

CF Center

Overall

Age

Mean ::t:SD

Mean ::t:SD

Mean ::t:SD

Mean ::t:SD

0-5.9 year

8.50±1 .17

7.73 ± 1.51

8.75 ± 1.27

8.24 ± 1.15

8.86 ± 1.03

7.94 ± 1.48

8.86 ± 1.24 a* 8.50 ± 1.11b*

8.48 ±1.44

7.58 ± 1.66

8.34 ± i.49 a* 8.07 ± l.20b*

(N=88)
6.0-11.9
year

(N=109)
12+ year
(N=107)
Total

8.62 ±l.24 c* 7.75 ± l.56c,d* 8.65 ±1,35d*

(N=304)
a, 0 General linear model, *p<.05
c,d

Paired t test, *p < .05

8.28 ± 1.20
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Table 11. Correlation coefficients among confidence in Nutrition and
characteristics including child's age at cystic fibrosis (CF) diagnosis,
annual household income, food insecurity score, combined score on
knowledge of Nutrient Content of Commonly Used Foods and Nutrition
Therapy for CF.
Nutrition and
Age at CF
diagnosis
Income

Sig (2-tailed)

Income

Food

CF

insecurity

knowledge

0.002
.975
0.012

-0.384**

.839

.000

Knowledge

-0.252**

0.206**

-0 .144

Sig (2-tailed)

.000

.000

.012

-0.162**

0.137

-0.224**

0.146

.005

.017

.000

.012

Food insecurity

Sig (2-tailed)
Nutrition /CF

Confidence
Nutrition

Sig (2-tailed)

** Significance required for post hoc analysis using Bonferroni
approach is (p<.010)
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Figure 1. Highest level of education completed by respondents
to the Mountain West Cystic Fibrosis Consortium Questionnaire
(N = 305) .
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Figure 2. Household annual income in thousands of dollars per
year for respondents to the Mountain West Cystic Fibrosis
Consortium Questionnaire (N=273).
Household Annual Income ($1000/year)
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Figure 3. Questions about food in the household for determination of food
insecurity risk for the MWCFC questionnaire
A response indicative of food insecurity was "always" or "sometimes" for
questions 1, 3, 4 and 5 and "never" or "sometimes" for questions 2 and 6.
Household food insecurity was defined as more than two questions being
indicative of food security concerns.
1. In the last 12 months, have you worried whether your food would run out
before you got money to buy more?
2. In the last 12 months, has the food you bought lasted until you had money to
buy more?
3. In the last 12 months, have you or other adults in the household cut the size
of your meals or skipped meals because there wasn't enough money for
food?
4 . In the last 12 months, how often did you serve punch or water with a meal
because you didn't have money to buy milk?
5. In the last 12 months, have you or your children eaten with friends or
relatives because you didn't have money to buy food?
6 . In the last 12 months, have you bought all the basic foods (meat, milk,
cheese, fruits and vegetables) your family eats without worrying about the
cost of the food?
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Figure 4 . Percent of responses to individual MWCFC-Q
questions that are indicative of food insecurity in the household by
individual question

Questions about food in the household
by CF center affiliation
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Figure 5. Percent of responses to individual MWCFC-Q
questions that are indicative of food insecurity in the household

Questions about food in the household
by child age category
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Figure 6. Boxplots of MWCFC-Q section 6 "Confidence in
Managing Your Child's CF" according to confidence in tasks,
confidence in nutrition and confidence in CF Center
recommendations. (N=305)
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CHAPTER3

CF PARENT POWER: ENHANCING NUTRITION AND BEHAVIOR
MANAGEMENT SKILLS OF PARENTS OF
CHILDREN WITH CYSTIC FIBROSIS

ABSTRACT
Objective

An evidence -based educational program for enhancement of nutrition
and behavior management skills of parents of children wrth cystic fibrosis (CF)
was developed using the chronic care model.
Design

In this pilot study, participants attended a series of four classes, each
with a short didactic presentation and a group activity with discussion. Important
features of this program include nutrition and behavior management, setfefficacy, problem solving skills, peer mentoring , and use of distance technology.
A pre-, post-, follow-up, follow-up format was used .
Subjects/setting

Twenty two parents of children with CF receiving care at the
lntermountain CF Center in Salt Lake City, UT, were compared with 305
parents of children with CF who responded to a mailed survey, the Mountain
West Cystic Fibrosis Consortium Questionnaire. The 22 parents participated in
nutrition and behavior management classes taught live and via live, interactive
satellite broadcast.
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Main Outcome Measures
Changes in parent's knowledge and self-confidence regarding nutrition
and behavioral management. Comparisons were made with responses to a
larger sample, mailed survey of the same questions. Secondary outcomes were
changes in the rate of weight gain and growth for the child with CF.
Statistical Analyses
Descriptive analyses, Kruskal Wallis test, Mann Whitney U, one sample!
tests

Results
Participants had significantly improved knowledge of nutrition therapy for
CF at post-intervention compared with respondents to the mailed survey.
Applications
Appropriate nutrition and growth are crucial to the long term health of the
child with cystic fibrosis (CF). High nutrient density diets, pancreatic enzyme
replacement, vitamin mineral supplementation, and specific behavioral
management techniques are standard components of medical nutrition therapy
of persons with CF. Parents who provide optimal nutrition therapy for a child
with CF must integrate multi-faceted skills that change with the needs of the
child. The lived experience and expertise of parents of children with CF is an
invaluable resou;ce to othe; families struggling with the same day-to-day
issues. Families dealing with the daily challenges of CF management can
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benefit from a system of collaboration in which peer mentors bring a practical
dimension to the recommendations of the health care providers.

INTRODUCTION
Improved nutritional status with early, aggressive intervention in children
with cystic fibrosis (CF) is associated with better pulmonary health and longer
survival (1,2,3). Children with CF who gain weight at an appropriate and
uninterrupted rate have better average pulmonary function (4). Weight for age,
height for age, and percent ideal body weight at age three years have been
shown to be strongly predictive of pulmonary function at age six years (4,5).
The association between nutrition and improved pulmonary outcomes in
CF is well described (1-5). Despite this well-known association, good nutrition
remains elusive for many persons with CF. The Cystic Fibrosis Foundation
Consensus on Nutrition defined nutritional failure as length of height less than
the 5th percentile, weight for length/height less than 90% ideal weight for
stature, or body mass index less than 10th percentile for persons aged 2 to 20
years (1). The national rate of nutritional failure is 32.8% for persons with CF
less than 18 years (6). More than 50% of infants diagnosed with CF less than
one year of age are in urgent need of better nutrition (6). In 2003, 16.2% of
persons with CF under age 20 years weighed less than the 5th percentile for the
Center for Disease Control weight charts and 14.6% are shorter than the 5th
percentile for height (7). The percentages vary by age of the person with CF
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and by CF Center site . But even in the ten CF centers with the lowest
proportion of nutrition failure, the rate remains at approximately 18% (6).
The process of improving nutrition status for persons with CF and practical
applications of nutrition-related research continues to be a challenge. Optimal
growth and nutrition status for CF requires a specialized set of nutrition and
behavior management skills for parents . Examples of nutrition therapy skills for
parents of children with CF include timely dosing of pancreatic enzymes in
appropriate amounts with every meal and snack , followed by monitoring for
malabsorption , and caloric and nutrient supplementation to provide 120-150%
of usually recommended amounts (8). Behavior management strategies must
be adapted for individual situations and consistently applied to achieve
nutritional goals (9). The skills set requires modmcations through different
stages of childhood (9-11).
Education regarding expected nutrient needs and weight gain is standard
CF care typically consisting of brief interactions with healthcare professionals
including registered dietitians at CF clinic visits, written literature, and internetbased resources (12) . Clinical experience working with families of children with
CF suggested a need for improved educational methodology. This research
project was based upon the perception that the current system for education of
parents was limiting growth and nutrition outcomes for their children with CF .
The research hypothesis was that improved parental knowledge of nutrition
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therapy for CF would result in better growth and nutrition status of children with
CF.
Research has demonstrated that teaching self-management skills to CF
patients can increase caloric intake, knowledge and self-efficacy scores (12, 13).
Combination of dietary inventions and behavior management is reported to be
most effective for increasing dietary intake and enhancing growth (9-11) .
Focus groups were conducted with parents to determine their
educational needs and preferences. Parents reported struggling to implement
therapeutic nutrition strategies for CF especially within the context of keeping
the whole family healthy , not just the child with CF. Parents requested firsthand, practical information for very specific problems regarding incorporation of
basic CF nutrition and behavior skills into the flow of daily life activities. The
consensus among parents was that they wanted to learn from each other how
to live successfully with CF .
"CF Parent Power" was a pilot study for enhancement of nutrition therapy
and behavior management skills of parents of children with CF. A curriculum
based on current scientific evidence regarding the treatment of CF was
developed to address concerns identified by parents in focus groups . The
classes used the chronic care model, emphasizing effective management by
assisting the parents with strategies for maintaining their child's health in the
face of a chronic, progressive disease .
The goals for the "CF Parent Power" program were : 1) to enhance nutrition
knowledge, CF management skills, and self-efficacy of parents of children with
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CF, 2) to draw upon and share the knowledge of successful management
strategies currently employed by CF families, and 3) to test the feasibility of
distance technology to increase accessibility to families who are unable to
participate in live, on-site programs because of distance from the
center . An additional objective was to identify other possible barriers to the
provision of optimal nutrition therapy including food insecurity, parental
depression and severity of child's chronic illness.

SUBJECTS AND METHODS
Subjects

Parents (N=22) of children treated at the lntermountain CF Center at
Primary Children's Medical Center, Salt Lake City, UT, were recruited at routine
CF clinic visits and CF parent educational events . Recruitment described the
intended educational intervention and time commitment required for
participation . Approval for this study was obtained from the Utah State
University Institutional Review Board and the University of Utah Institutional
Review Board for research with human subjects.

Materials and Methods

Data were collected at the lntermountain Cystic Fibrosis Center at
Primary Children's Medical Center, Salt Lake City, UT. Ail participants were
biological parents of at least one child with cystic fibrosis . Consent from
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participants, parental permission for use of children's information from
outpatient clinic records and assent for use of medical information from
participants' children older than eight years of age was obtained by the principal
investigator.
Participants attended a series of four classes . Each class consisted of a
short didactic presentation, a group activity based on the class topic, and
discussion. The topics for instruction (Figure 7) were prioritized on the basis of
the strength of evidence in the scientific literature and the level of concern
expressed around a topic by focus group parents. Two different series of
classes were conducted, one at the CF Center and the second series at two
Utah State University Extension education sites (Murray and Kaysville, UT)
connected via a live satellite.
A casual buffet dinner was served for participants at each of the classes.
Participants completed evaluation tools in a pre-, post-, post- 6 week, and post3 month format. Each participant received a $5 gift card at a local grocery store
chain for completing each set of evaluation tools . Sixteen parents .attended all
sessions in a series and completed all evaluation tools .
Primary outcomes were identified as changes in parent's knowledge and
self confidence regarding nutrition and behavioral management. Quantitative
measures included three questionnaires which were applied in a four interval
(pre, post, follow up, follow up) design format. Three evaluation tools were
used; 1) the Center for Epidemiologic Studies - Depression (CES-D) a selfadministered scale for depression (Appendix E) (16); 2) the CF Child's Quality
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of Life (CF QOL) (17,18) Scale (Appendix F); and 3) the Mountain West CF
Consortium Questionnaire (MWCFC-Q) (Appendix A). The CES-D and CF QOL
scales are both well validated, widely used measures.

Center for Epidemiologic Study Depression Scale
Depression has been identified more frequently in families coping with
chronic illnesses including CF (19). Parent or caregiver depression has
potential to impact dietary adherence. The Center for Epidemiologic Studies
Depression Scale (CES-0) is a 20-item , self-report depression scale developed
to identify symptoms of depression in the general population. The CES-D is one
of the best-known and most widely used survey instruments for identifying
symptoms of depression in large studies (16). The CES-D has been included in
similar research protocols and is frequently used in studying the relationships
between depressive symptoms and other variables (16).
The items in the CES-D refer to the frequency of symptoms in the past
week . Sixteen of the 20 questions have a O to 3 response scale . The other fou r
are positive questions that are scored in reverse by subtracting the score from
3. An overall score is obtained by adding the scores to the individual questions
with a possible range from Oto 60 (16).
Scores of 16 or more are indicative of depression. This is equivalent to
experiencing six of the symptoms for most of the previous week or a majority of
the symptoms for one or two days of the week (16).
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Cystic Fibrosis Child's Quality of Life
The participants' perception of their child's quality of life and severity of
illness were measured by responses to a subset of the 44 questions contained
in the CF QOL. The CF QOL was designed for use by parents of children with
CF aged 6-13 years. Because most of the children of CF Parent Power
participants were less than 6 years of age, many of the questions on the
CFQOL tool about school and sports activities were inappropriate. No validated
tool for quality of life for children with CF under the age of 6 years is available at
this time . Therefore, the adaptation of the existing questionnaire was made to
include only non-age specific questions. The questions used in this subset
pertained to the child's respiratory and gastrointestinal symptoms, participation
in usual activities, and food related issues (17,18).

Mountain West .Cystic Fibrosis Consortium
Questionnaire
The Mountain West Cystic Fibrosis Consortium Questionnaire (MWCFCQ) was a novel evaluation tool developed for this research project. The
MWCFC-Q assessed knowledge of nutrient content of commonly used foods
and nutrition therapy for CF. Self confidence in ability to correctly perfonn tasks

of routine CF management and nutrition and confidence in the
recommendations and care received from the CF Center was measured on a
10-point Likert scale, ranging from 1, not al all confident, to 10, completely
confident. A comparison was planned among the participants for the class at
each interval and with the responses received from a multi-state mailing of the
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MWCFC-Q to families of children with CF as described in Chapter 2 of this
dissertation.
The MWCFC-Q (Appendix A) was reviewed for content validity by 15
clinical dietitians at Primary Children's Medical Center, in Salt Lake City. The
CFF education committee reviewed and approved these questions as being
consistent with the information in the CFF handouts. Eight parents of children
with CF reviewed the questionnaire for face validity. Revisions from each review
group were incorporated into the final draft of the MWCFC-0.
Section 1 of the MWCFC-Q dealt with demographic information about
the respondent's child or children with CF including gender, current age, age at
diagnosis, health care coverage, outpatient clinic visits and number of
hospitalizations in the past 12 months.
Section 2 asked demographic questions about the respondent and family
such as gender of the respondent, number of adults and children in the family,
highest level of education completed, and yearly household income.
Section 3 included food security questions adapted from the Food
Research and Action Center Community Childhood Hunger Identification
Project (CCHIP) and the Short Form of the 12-month Food Security Scale of the
United States Department of Agriculture, Food and Nutrition Service (19,20).
Sections 4 and 5 presented questions about the nutrient content of
commonly used foods and managing nutrition therapy for CF. The nutrient
content and nutrition therapy management questions were derived from
information in the CF Foundation's Education Committee handouts available on
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the CFF website (23). All questions were multiple choice with five responses;
three possible answers, an option for either "All of the above" or "None of the
above ," and "Don't know ." Each question had only one correct answer.
Respondents were asked to select the "Don't know" option rather than leave the
question unanswered.
Section 6 asked respondents to rank their self-efficacy or confidence in
three different domains of CF care: 1) their ability to manage CF cares such as
pulmonary therapies and medications, 2) their ability to manage nutrition
therapy and food-related behaviors , and 3) recommendations from the CF
center staff. The design of section 6 was based upon self efficacy measures
used in self-administered, mailed questionnaires as described by Lorig et al.
(24). A likert-type scale allowed respondents to choose from 0, "Not at all
confident" to 10, "Completely confident."
Readability scores were completed for the explanatory cover letter and
the MWCFC-Q . Respectively, Flesch reading ease scores for the letter and
questionnaire were 58.7 (10-1ih grade) and 68.4 (8-9th grade) and FleschKincaid grade level scores were 8.8 and 7.7 (25). Exempt status was obtained
for this anonymous questionnaire from the appropriate Institutional Review
Boards for each participating facility .
Secondary outcomes were changes in the rate of weight gain and grovv1h
for the child with CF. Weight and length/height measurements from routine
quarterly CF outpatient clinic visits were monitored for children of participants.
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Three-day food and beverage diaries for the child with CF were submitted to
assess implementation of dietary strategies.
Percent of caloric and fat intake goals were calculated on 3-day food and
beverage diaries . Routinely collected weight and length/height information from
CF clinic for participants' children was followed for 9 months; 3 months prior to
class sessions at the beginning of the class sessions and 3 months after
completion of the intervention .

Data Analysis
Frequencies, percentages , means and standard deviations , medians , and
ranges were used to describe the characteristics of the participants, their
children, and participants ' responses to the three evaluation tools . Data from
the three evaluation tools were included only if the participant completed
questionnaires at the first and fourth evaluation interval and at least one of the
second or third evaluations . Data from two responding parents for a single
child were averaged prior to analysis for the CF child 's quality of life scores .
One sample t tests were used for comparisons of the participants ' children's
ages, age at CF diagnosis, and time since diagnosis with the same information
from respondents to the mailed MWCFC -Q. The Kruskal-Wallis was used to
test knowledge and confidence variables between class participants and
mailed questionnaire respondents. A Mann Whitney U, using Holm's sequential
Bonferroni method to control for Type I errors in multiple comparisons, was
applied post hoc to identify differences within the variable. Analyses were
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performed using Statistical Package for the Social Sciences Graduate Pack
11.0, 2001 (SPSS/PC; SSPS lnc.,Chicago , IL).

RESULTS
Demographics
Twenty-six parents of children treated at the lntermountain CF Center
were recruited at routine CF clinic visits and CF parent educational events. Four
individuals who had agreed to participate did not attend because of time
conflicts or transportation problems . The remaining 22 participants attended the
classes, representing 14 family units and 17 children with CF (Table 12). Both
parents in eight families enrolled, five families were represented by the mother
only, and one family, by the father only. As expected, based on the ethnic
profile for both cystic fibrosis and the state of UT, all participants were of
European-American descent. The highest level of education completed was
high school or a general equivalency diploma for 4 participants (18%). Nine
(40.9%) had completed 1-3 years of college or vocational training. Five (22.7%)
had 4 year college degrees and 3 (13.6%) completed graduate or professional
degrees (Table 12).
Median annual household income for CF parent Power participants was
$50,000-$60,000. Mean number of household members (adults and children)
was 4.57

± .34, ranging from three to seven {Table 13). Mean household size

was 4.57 persons (SD± 1.28) with 2.14 adults >18years (SD ± .66), and 2.43
children ~18 years (SD (1.2). Twelve of the 14 families had one child with CF,
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one family had 2, and one family had 3 children with CF. The minimum number
of all children in a home was 1 and the maximum was 5.
The mean age of the 17 children with CF was 3.14 years (SD± 2.29
years) and range of 2 months to 9.34 years. The mean age at CF diagnosis
was 1.06 years (SD± 1.77), with a range of 0-6.58 years, and mean time since
diagnosis with CF was 2.12 years (SD± 1.85), with a range of 0.17 to 7.17
years (Table 14). One-sample

t tests

were conducted on these three variables

using the mean scores from the mailed MWCFC-Q as test values (Table 15).
The age of the mailed MWCFC-Q respondents' children (mean =9.24 years, SD
± 5.09), and the time elapsed since the diagnosis of CF (mean =8.01 years,
SD± 5.18) were significantly more (p<.001) than for the CF Parent Power
participants' children. No difference was found between the two groups in the
age at diagnosis of CF.
Three of the CF Parent Power participants' 17 children (17.6%) had
gastrostomy tubes in place. One of the three children with gastrostomy tubes
also had a diagnosis of cerebral palsy and was nonambulatory . Four of the 17
participants' children (23.5%) were related (three siblings and one cousin) and
pancreatic sufficient (Table 16).
Three-day diet and beverage diaries were submitted for 13 of the 17
children (Table 17). Nutrient analyses of these records were performed using
Nutritionist 4, version 4.1, (1997, First DataBank, N-Squared Computing, San
Bruno, CA). The median energy intake recorded was 101.5% of expected
needs based on a midpoint of 135% daily recommended energy intakes for
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age. The percent of calories from fat ranged from 31.0% to 61.0% of total
calories ingested.
Weight gain and growth generally improved for children of CF Parent
Power participants over the course of the study (Table 18). Five of the 17
children (35.3%) declined in percent ideal weight for height over the course of
the study.
Eleven families (78.6%) had private insurance, two (14.3%) had state
Medicaid , and one was enrolled in the Children's Health Insurance Program
(CHIP) (Table 19). Nine families (64.3%) did not have a child hospitalized for
CF-related causes within the past year. Two families (14.3%) had one
hospitalization, another two families had two hospitalizations, and one family
(7.1%) had four hospitalizations for CF within the past 12 months (Table 20) . All
families participating in the CF Parent Power class attended at least one
outpatient CF clinic visit per quarter in the preceding year or since diagnosis.
Six (42.8%) families reported receiving some food assistance in the past
year. Three (21.4%) families participated in the each of the following : Women,
Infants and Children Supplemental Food Program (WIC), free or reduced price
school meals, faith based or community sponsored food pantries . None of the
14 families reported use of food stamps or involvement with the Expanded Food
and Nutiition Education Program (EFNEP) (Table 21).

Center for Epidemiologic Study Depression Scale
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Five of 16 (32.2%) CF Parent Power participants scored higher than 16,
the score indicative of depression, on the initial CES-0 prior to intervention.
Mean ±SD and median CF Parent Power participant scores showed a
downward trend from the initial evaluation through the final evaluation, but this
trend was not found to be significant (Table 22).

Cystic Fibrosis Child's Quality of Life
Twelve of the 17 participants' children had quality of life scores
completed at the first and fourth evaluation period and at least one of the
second and third evaluations. The quality of life scores for individual questions
are listed in Appendix G. A range of 75-91.6% of the CF Parent Power
participants' children were rated with good or excellent overall health in the
preceding two weeks across the four evaluation periods. Completion of
required respiratory therapy treatments was moderately or very difficult for up to
3 of the12 children (0 - 25%) across the same 6-month period . The number of
children perceived by their parents as having difficulty gaining weight declined
from 6 (50%) at the pre-intervention evaluation to 3 (25%) at the 3-month postintervention follow-up. However, mealtimes were perceived to be a struggle
(somewhat or very true) for 8 (66.6%) of the children pre-intervention and
somewhat of a struggle for 10 (83.3%) at the 3-month post intervention.
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Mountain West Cystic Fibrosis Consortium
Questionnaire
A Kruskal-Wallis test was conducted to evaluate differences in median
scores for different sections of the Mountain West CF Consortium
Questionnaire (MWCFC-Q) among respondents to the single, mailed
questionnaire and CF Parent Power Class participants' at different intervals.
Areas of interest were the two knowledge-based sections in the MWCFC-Q
(Tables 23 and 24) and the three confidence measures (Tables 25-27) .
Specifically, this included section 4 (Nutrient Content of Commonly Used

Foods), section 5 (Nutrition Therapy for CF), and confidence scores in Nutrition,
Tasks, and CF Center Recommendations. The CF Parent Power participants
were tested at pre-intervention, post intervention, 6 weeks post-intervention,
and 3 months post intervention. The results of the comparison of the CF Parent
Power class participants and the respondents to the MWCFC-Q are displayed
in Tables 23-27 . At the pre-intervention survey, no statistically significant
differences were evident between the class participants and the mailed survey
respondents in any of the five areas of interest.
The tests, which were corrected for tied ranks, were significant only for
the percent correct responses for Nutrition Therapy for CF questions in section
5 of the MWCFC-Q . Mann Whitney U tests were applied to determine where
differences occurred between the scores of mail respondents and the class
participants for knowledge of Nutrition Therapy for CF. These results suggested
class participants demonstrated a significant improvement in knowledge scores
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compared with the mail respondents by the post-intervention survey and
maintained this significant difference through the 3-month follow-up survey.
Improvements were also noted in CF Parent Power participants' scores for
each of the other four areas of interest across the pre intervention to 3-month
post-intervention survey time span, but none of the other areas achieved
statistical significance.
Educational sessions aimed at improving nutrient intake for a child with
CF must consider financial limitations arid cultural beliefs of the families.
Meeting basic needs for food, shelter, and clothing for families of children with
CF may limit a family's ability to provide high nutrient density foods for a child
with CF.

Limitations
The small sample sizes for both the participating parents (N=22) and
their children (N=17) is the major limitation of this study. lhis limitation was
anticipated prior to the inception of the study. The overall pool of potential
participants is small. Approximately 11O families of children with CF live within a
50-mile radius of the CF Center. Another 60 families live at distances up to 300
miles from the CF center. Reasons cited by families for non-participation
included distance from class site, scheduling difficulties, and lack of interest in
topics. Many families, especially those with older children, stated they had
adequate skills and information for managing CF related nutritional concerns.
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As with other self-assessed depression scales, the CES-D is not a
diagnostic tool, but a screening test to identify groups at risk of depression.
Limitations of the CES-D include its inability to distinguish primary depression
from depression that is secondary to other diagnoses. Also, the CES-D may fail
to separate depression from a generalized anxiety. Because the CES-D
specifically deals with events of the past week , test-retest reliability may be low.
Parts of a validated tool developed for parents' report of QOL for children with
CF was used for this assessment, noting the limitations of validation of this tool
to children ages 6-13 years. A scoring system does not currently exist for the
CF QOL and the results are most often used for qualitative descriptions .
Validity is difficult to assess in self-kept participant records . Diet records
are prone to error from many sources . However, efforts were made to decrease
as many sources of error as possible by instructing parents on correctly
measuring foods, estimating portions when necessary, reading food labels , and
recording technique .
Medical , respiratory, psychosocial, and nutrition management for cystic
fibrosis is improving rapidly . Any changes in a family's knowledge or a child's
· growth status could come from a wide variety of sources.

DISCUSSION
This pilot study incorporated established CF nutrition and behavioral
knowledge into an education program to enhance management skills for

83

parents of children with CF. All classes were grounded on established CF
nutrition and behavioral guidelines according to CF consensus statements and
published research . The chronic care model was used to develop selfmanagement skills . CF Parent Power focused on practical applications of CF
nutrition guidelines and problem solving to overcome barriers to
implementation. Facilitation of peer group support and the application of
distance learning technology were unique features of this project. Use of live
satellite broadcast can overcome barriers of distance to CF Center for
participation in educational offerings .
Appropriate nutrition and growth are crucial to the long-term health of
children with cystic fibrosis (CF). High nutrient density diets, pancreatic enzyme
replacement, vitamin mineral supplementation, and specific behavioral
management techniques are standard components of medical nutrition therapy
of persons with CF. Parents who provide optimal nutrition therapy for a child
with CF must integrate multi-faceted skills that change with the needs of the
child. CF Parent Power participants at the pre-intervention evaluation and
respondents to the mailed MWCFC-Q had similar knowledge of nutrition
therapy for CF. However, CF Parent Power participants' scores on knowledge
of nutrition therapy for CF were significantly better than the MWCFC-Q
respondents' scores at post intervention and continued to be significantly better
at 6-week and 3-month post intervention evaluations.
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Optimal nutrition and growth are key factors in overall health for a person with
CF. However, they can be cha_llengingfor families to achieve . In this study,
although 12 of 17 (64.7%) of the CF Parent Power participants' children gained
in percent of their ideal weight for height, 5 of 17 (35.3%) lost. A majority of CF
Parent Power participants reported that it is somewhat true that mealtimes are a
struggle after completing the series of classes. Qualitative value of CF Parent
Power was reported by CF Parent Power participants in the problem solving
activities and through interactions with other parents of children with CF.

APPLICATION
Adequate weight gain and growth are crucial to long-term better health
and lung function for children with cystic fibrosis (CF). Scientific evidence
strongly suggests that the value of good nutrition in CF increases when started
early and maintained throughout childhood. The CF Parent Power class
incorporates chronic care concepts into the daily management of cystic fibrosis .
The combination of CF nutrition and behavior management skills, self
monitoring, and a family-centered group process is a logical progression of
existing research, one supported by other research (26-29). The creation of a
structured, evidence-based curriculum to support this educational process
would make it available and time effective for use by CF professionals or
trained peer leaders . Traditional class settings and classes via live satellite
broadcast were effective in improving participants' knowledge of nutrition
therapy for cystic fibrosis .
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Table12 . Frequencies and percentages for CF Parent Power
Participants' gender, family members participating and highest
level of education completed.
N

%

Female

13

59.1

Male

9

40.9

Both parents

8

57.1

Mothers only

5

35.7

Fathers only

1

7.1

High school or GED

4

19.0

1-3 years college or vocational school

9

42.9

4 year college degree

5

23.8

Graduate or professional

3

14.3

Parents participating (N=22)

Families represented by (N=14)

Highest level of education completed by
individual (N=21)
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Table 13. Mean ± SD, median and range of household size and annual
income for CF Parent Power participants.
Class participants (N=14 families)
Range

Mean ::I:SD

Median

Household size

4.57 ± 1.28

4

4-7

Adults (>18 yr)

2.14 ± 0.66

2

1-4

2.43 ± 1.02

2

1-5

54,523 ±24 ,794

55,000

15,000 - ~ 85,000

Children

~

18 yr)

Estimated annual
household income ($)
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Table14. Mean ±SD, median, and range for age of CF Parent Power
participants' children with cystic fibrosis at time of enrollment, child's age
at diagnosis, and time elapsed since diagnosis (N=17).

Mean :I: SD

Median

Range

3.14 ± 2.29

2.83

0.34 - 9.34

1.06 ±1.77

0.17

00 - 6.58

2.12 ± 1.84

1.5

0.34 - 7.17

Age of children with
CF (years)

Child's age at
diagnosis with CF
(years)

Time since diagnosis
(years)
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Table 15. Comparison of current age, age at diagnosis with cystic fibrosis
and time elapsed since diagnosis of cystic fibrosis for children of CF Parent
Power participants and children of respondents to the mailed Mountain
West Cystic Fibrosis Consortium Questionnaire (MWCFC-Q).
CFPP

MWCFC-Q

N=17

N=312
Significance

Mean :l:SD

Mean ±SD

t

df

(two tailed)

3.14 ± 2.29

9.24 ± 5.09

-10.98

16

.000***

1.06 ± 1.77

1.27 ± 2.52

-0.50

16

.627

2.12 ± 1.85

8.01±5.18

-13.14

16

.000***

Current age
(years)
Age at time of
CF
Diagnosis
(years)
Time elapsed
since
diagnosis with
CF (years)

*** P<.001
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Table16. Gender, pancreatic sufficiency, presence of
Gastrostomy, and genotype for participants' children (N=17)

N

%

Gender- Female

9

52.9

Pancreatic sufficient

4

23.5

Gastrostomy present

3

17.6

~F508/~F508

8

47.1

~F508/0ther

3

17.6

Other/Other

6

35.3

Genotype
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Table 17. Nutrient intake information from three day diet diaries for CF
Parent Power participants' children (N=13).

Mean± SD

Median

Range

123.5 ± 11.9

121.0

94-140

127.6 ± 34.5

127.8

72.2-209.2

103.7 ± 7.3

100.6

76.3 - 172.9

43.4 ± 9.7

40.5

31.0-61.0

13.3 ± 2.6

13.0

9.0-17.0

Expected daily energy
needs (Kcal/kg/d)

Actual daily energy intake
(Kcal/kg/d)

Actual energy intake as a
percent of expected

Percent of total calories
derived from Fat

Percent of total calories
derived from Protein
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Table 18. Anthropometric data from routine cystic fibrosis outpatient clinic
visits for children of CF Parent Power participants.
~

>7weeks

Begin

End classes

prior to

classes

± 1 month

after end of

begin

± 1 month

(N=17)

classes

classes

(N=17)

7 weeks

(N=13)

(N=17)

± SD

Mean :t: SD

Mean :t: SD

Mean :t: SD

35.2 ± 21 .0

32.8 ± 23.7

34.9 ± 26.6

40 .1 ± 28.7

37.4 ± 25 .9

37.5 ± 29.0

40 .8 ± 30.3

34. 5 ± 21.1

96.8 ±

97.6 ± 6.6

98.4 ±

100.9 ± 10.4

Mean
Weight
Percentile
Height
Percentile
Percent
ideal
weight for
height

6.8

9.4
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Table 19. Frequencies and percentages for CF Parent Power
participants' health care coverage .

N

Primary health care coverage by
family (N=14)
Self pay

0

0

Private insurance

11

78 .6

State Medicaid

2

14.2

Children Health Insurance

1

7.1

Program (CHIP)
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Table 20. Frequencies and percentages for children of CF Parent
Power participants regarding hospitalizations and utilization of cystic
fibrosis outpatient clinic.

Hospitalizations for CF in last year per
family (N=14)
More than 4

0

0

4

1

7.1

3

2

14.3

2

0

0

1

2

14.3

0

9

64.3

More than 4

3

21.4

4

7

50 .0

3

4

28 .6

2

0

0

1

0

0

0

0

0

Number of CF outpatient clinic visits in
last year per family (N=14)
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Table 21 . CF Parent Power participants' using food assistance and
attitudes toward use of food assistance if financially eligible .
N

%

3

21.4

Free or reduced price school meals

3

21.4

Supplemental Security Income (SSI)

2

14.3

Pantry, community or faith- based

3

21.4

Food stamps

0

0

Expanded Food and Nutrition Education

0

0

7

50

Yes

15

71.4

Maybe

3

13.6

No

2

9.4

No response

1

4 .8

Participation in food assistance programs in
the last year (N=14)
Women, Infants and Children Supplemental
Nutrition Program (WIC)

Program (EFNEP)
No assistance
Would you participate in food assistance
programs if eligible? (n=21)

100

Table 22. Participants' Center for Epidemiologic Study- Depression
(CES-0) scores over time for participants completing 1st and 4 th
CES-D assessments.

Mean :t SD

Median

Range

Pre-intervention (N= 16)

16.1 ± 16.4

9

0-49

Post- intervention {N=5)

13.1 ± 13.6

8

0-42

12.5 ± 12.2

8.5

0-36

8.8 ± 12.16

3

0-39

Six weeks after intervention

(N=14)
Three months after
intervention (N= 16)

Table 23. Comparison of Mountain West CF Consortium Questionnaire (MWCFC-Q) respondents with CF
Parent Power participants for percent correct for section 4, Nutrient Content of Commonly Used Foods.
Mann-Whitney U

Kruskal- Wallis Test

Significance

Significance

MWCFC-Q (N=305)

Mean ±SO

Median

64.31 ± 20.54

71.42

CF Parent Power

8.72

.069

z

(two-tailed)

67 .35 ± 15.74

71.43

-0.27

.787

Post

b

(N=21)

71.43 ± 14.29

71.43

-1 .37

.170

6Wk

C

(N=16)

74.11 ± 13.01

71.43

-1.84

.066

(N=16)

74 .11 ± 15.84

71.43

-2 .07

.038

ct

Pre = pre-intervention,

ct 3

(two tailed)

Pre a (N=21)

3 mo
a

x2

b

Post = post-intervention, c 6 wk = 6 weeks post-intervention ,

mo= 3 months post-intervention,

e

corrected for ties

*p<.0083, Required for significance using Holm's sequential Bonferroni procedure.
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Table 24 Comparison of Mountain West CF Consortium Questionnaire (MWCFC-Q) respondents with CF
Parent Power participants for percent correct in Section 5, Nutrition Therapy for Cystic Fibrosis
Mann-Whitney U

Kruskal- Wallis Test

Significance

Significance

MWCFC-Q {N=302)

Mean ±SD

Median

57.22 ± 15.56

57.89

CF Parent Power

x2

(two-tailed)

60.63

.000*

z

(two-tailed) 8

~

a

Pre a (N=21)

65 .91 ± 19.45

68.42

-2.43

.015

Post b (N=21)

73.43 ± 15.48

78.95

-4.26

.000*

6Wk

(N=16)

77.96 ± 14.15

81.58

-4.55

.000*

3 mod (N=16)

79.61 ± 12.58

84.21

-5.01

.000*

C

Pre = pre-intervention,

b

Post = post-intervention , c 6 wk = 6 weeks post-intervention,

d 3 mo= 3 months post-intervention ,

e

corrected for ties

*p<.0083, Required for significance using Holm's sequential Bonferroni procedure.

Table 25. Comparison of Mountain West CF Consortium Questionnaire (MWCFC-Q) respondents with
CF Parent Power participants for confidence in Nutrition.

Kruskal- Wallis Test

Mann-Whitney U

Significance
Median

Mean ±SD
MWCFC-Q (N=301)

(two-tailed)

7.40

.116

z

(two-tailed) 8

7.75 ± 1.55

CF Parent Power
Pre a (N=21)

6.82 ± 1.66

7.14

-2.50

.013

Post

b

(N=21)

7.29 ±

1.85

7.71

-1.06

.291

6Wk

C

(N=16)

7.77 ±

1.43

7.86

-0.00

.997

7.89 ± 1.52

8.39

-.451

.652

3 mod (N=16)
a

x2

Significance

Pre= pre-intervention,

b

Post= post-intervention , c 6 wk= 6 weeks post-intervention ,

d 3 mo = 3 months post-intervention,

e

corrected for ties

*p<.00831, Required for significance using Holm's sequential Bonferroni procedure.

Table 26. Comparison of Mountain West CF Consortium Questionnaire (MWCFC-Q) respondents with
CF Parent Power participants for confidence in Tasks.

Kruskal- Wallis Test

Mann-Whitney U

Significance

MWCFC-Q {N=302)

Mean ±SD

Median

8.64 ± 1.24

8.83

CF Parent Powell'
Pre

{two-tailed)

10.41

.034

z

{two-tailed) 19

(N=21)

7.92 ± 1.55

8.33

-2.05

.040

(N=21)

7.92 ± 1.56

8.00

-2.10

.036

6 Wk C (N=16)

8.90 ± 1.16

9.42

-1.05

.293

3 mod (N=16)

8.80 ± 1.30

9.20

-0.85

.394

a

Post

a

x2

Significance

b

Pre = pre-intervention,

d 3 mo

b

Post = post-intervention,

=3 months post-intervention ,

e corrected

c6

wk

=6 weeks post-intervention ,

for ties

*p<.0083, Required for significance using Holm's sequential Bonferroni procedure.

Table 27 Comparison of Mountain West CF Consortium Questionnaire (MWCFC-Q) respondents
with CF Parent Power participants for confidence in CF Center Recommendations

Kruskal-Wallis Test

Mann-Whitney U

Significance

MWFCF,-Q (N=~I05)

Mean ±SD

Median

8.64 ± 1.36

9.00

CF Parent Power
Pre

a

a

(two-tailed)

11.25

.024

z

(two-tailed) 8

(N=21)

9.02 ± 1.14

9.25

-2.50

.173

Post

b

(N=21}

9.07 ± 1.09

9.50

-1.39

.163

6wk

e

(N=16)

9.28 ± 0.96

9.75

-2.03

.042

3 mo ct (N=16)

9.38 ± 0.74

9.50

-2.25

.024

Pre = pre-intervention,

ct3

x2

Significance

b

Post = post-intervention, c 6 wk = 6 weeks post-intervention,

mo= 3 months post-intervention,

e corrected

for ties

'~p<.0083, Required for significance using Holm's sequential Bonferroni procedure.
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Figure 7. Individual lesson topics for "CF Parent Power" class sessions .
Each session addressed barriers to the specific topic and strategies for
successful accomplishment of topic-related goals.
1. Weight gain basics
a. The importance of appropriate weight gain
b. Factors affecting weight gain
c. Expected weight gain for age
2. Calorie and fat intake recommendations
a. Estimating energy needs for the child
b. Increasing fat intake to provide 40% of total calories
c. Add extra calories and nutrients without increasing volume of

food.
3. Behavioral challenges with food and mealtimes .
a. Effective versus ineffective interventions
b. Strategies for managing eating behaviors
4. Healthy habits for the whole family
a. Maintaining a high fat, high calorie, high salt diet for CF without
sabotaging, low fat, low calorie , low salt recommendations for
other family members
b. Cultivating a physically and mentally healthy family lifestyle when
a child has a chronic disease .

CHAPTER4
SUMMARY

Appropriate nutrition and growth are crucial to the long term health of the child
with cystic fibrosis (CF) (1). High nutrient density diets, pancreatic enzyme
replacement, vitamin mineral supplementation and specific behavioral management
techniques are standard components of medical nutrition therapy of persons with CF
(1). Similar to any family with young children, families of children with cystic fibrosis
face normative developmental feeding issues . In additio n, families of children with CF
must manage nutrition therapy for the child with CF Therefore, for the parent of a child
with CF , feeding becomes a therapeutic intervention in addition to a typical parenting
task (2). Parents who provide optimal nutrition therapy for a child with CF must
integrate multi-faceted skills that change with the needs of the child. Parents face
logistical, psychological, and financial challenges balancing needs of children with CF
and normal family functions . Dietary management for CF can be challenging because
of the different priorities of parents and children . Parents want children to gain weight
and grow to ensure improved health while children want to select foods they prefer (3).
Optimizing the nutrient and caloric intake for a child with CF requires specific training
and reinforcement for parents to learn age and development specific behavioral
strategies (4,5).
The traditional instruction format has not effectively equipped parents to selfmanage nutrition therapy for the child with CF. The most common venue for instruction
is within the quarterly CF outpatient clinic visit. Although CF clinic visits are typically 2
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hours in length, there is little opportunity for high quality educational instruction . As
noted by Bodenheimer, the acute concerns of the illness frequently overwhelm the
opportunity to cultivate long term management skills (6).
During a busy outpatient CF clinic, a parent may have difficulty attending to
instruction or fonnulating questions regarding chronic care. Parents are bombarded
with multidisciplinary examinations and evaluations while trying to contend with a
frequently fussy, bored child. Many CF clinic visits require unpleasant medical
procedures such as X-rays, throat swabs , and blood draws. Often, only one parent can
be present at the clinic visit. The parent present for the clinic visit is charged with the
responsibility of interpreting the infonnation and conveying it to the other parent or
caregivers .
Parents report being overwhelmed with medical infonnation and may struggle to
apply their interpretation if the information on a daily basis in a meaningful way . The
therapies, and especially nutrition therapy, recommended for children with CF are
different from the usual child rearing recommendations. Parents of children with CF say
they feel alone and unsure of what they are supposed to do. The lived experience and
expertise of other parents of children with CF is an invaluable resource for families
struggling with the same day-to-day issues .
Suboptimal growth and nutritional status can be problematic for children with CF.
Daily nutrition the;apy for children with CF requires parents have adequate food
resources for the family, knowledge of appropriate nutrition, and behavior management
skills, and confidence in one's ability to correctly apply the necessary skills. Little is
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known about the actual levels of knowledge or confidence of parents of children with
cystic fibrosis.
The Mountain West Cystic Fibrosis Consortium Questionnaire (MWCFC-Q) was
designed as an educational needs assessment for parents of children with CF. The
goal was to identify areas of concern that could be targeted for educational intervention
to ultimately improve growth and nutritional status.
Many factors could potentially impact the provision of appropriate nutrition for
children with cystic fibrosis aside from knowledge of recommended therapies . Families
of children with CF responding to the MWCFC-Q survey reported potential food
insecurity at a rate higher than the national average. Opportunities to partner with
underused community agencies such as the Expanded Food and Nutrition Education
Program may be helpful in addressing some aspects of food insecurity. Furthermore,
professionals and parents must recognize the detriment of food insecurity and become
advocates for adequate resources for persons with CF.
Parents' knowledge of nutrient content of foods and nutrition therapy for CF was
found to lower than expected. Median accuracy for respondents was 71.4% of Nutrient
Content of Commonly Used Foods questions and 57.9% for Nutrition Therapy for CF

questions, respectively. Maternal nutrition knowledge specific to CF significantly
predicted the child's adherence to prescribed nutritional therapy in other research (7).
Dietar 1 adherence was positively correlated to adherence (7). Improving maternal
knowledge about nutrition needs in CF was proposed to be a worthwhile method of
positively impacting the child's growth (7).
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The results of both the Mountain West CF Consortium Questionnaire and the CF
Parent Power studies confirmed the finding by Anthony et al. that parents have a high
level of confidence regarding their ability to provide the appropriate nutrition therapy for
CF (7). High degrees of self-efficacy are necessary for altering health behaviors.
According to Anthony et al.
It is reasonable to conclude that increasing the level of nutritional
knowledge about the specific needs of children with CF would have the greatest
potential for successful intervention in this group because mothers believe they
have the ability to carry out the task but lack the knowledge and skills to actually
change that belief into action (7).
The MWCFC-Q also confirmed the interest of parents in education regarding
CF. One hundred percent of those responding to the MWCFC-Q felt education about
cystic fibrosis was important to them. CF is a chronic condition and most of the
treatments are performed in the home. The goal of treatments for CF is to slow the
progression of the disease. Little tangible or immediate benefit may be seen for careful
adherence to all treatment recommendations . Scrupulous adherence to the treatment
regimen does not guarantee that the progression will cease . Nutrition therapy for CF
requires a higher level of problem solving and interferes more frequently with usual
daily activities . Mothers tend to shoulder more of the burden of care for a child with a
chronic illness . This was evident in that 89.8% of the respondents to the MWCFC-Q
were female.
Interventions designed to assist with problem solving issues related to nutrition
therapy and to constructively involve other adult caregivers, especially the father of the
family, in the problem solving process may assist the mother in her ability to manage
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growth and nutrition for the child with CF. CF Parent Power classes were designed to
facilitate this problem solving and solution sharing among participants .
Parents who participated in the CF Parent Power classes reported the problem
solving exercises were very helpful. Participative activities were used to elicit parents'
perceived barriers to CF recommendations, then problem-solve to detennine potential
solutions. In other activities, participants were presented with a CF recommendation
and a list of barriers frequently cited for that recommendation by parents of children
with CF in outpatient clinic. The participants were asked to review the list and add other
barriers they perceived . Group processes detennined the participants ' most difficult
perceived barriers to CF dietary recommendations and potential strategies for
overcoming them . Appendix H presents an example of the perceived barriers to power
packing , the provision of high nutrient density, high calorie food in a limited volume .
Participants requested information from the CF Parent Power class exercises be
included in the local CF Center newsletter . Appendix I is an example of an article that
appeared in the April 2005 issue of the CF lnfonner.
Although overall confidence in CF management was high, scores for confidence
in nutrition and behavioral management were significantly lower than for confidence in
CF respiratory/medical management and confidence in CF center recommendations.
Nutrition therapy and behavioral management for CF requires complex problem solving
and cognitive behavioral skills.
Parents who volunteered to participate in this study because of an interest in
gaining nutrition and behavioral knowledge for the management of their child's CF.
Participants tended to be parents of younger children (median age 2.83 years) who had
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a median of 1.5 years elapsed since diagnosis. This suggested that parents of the more
newly diagnosed children may be more receptive to this instructional format than
parents of children with CF who are older and with a longer interval since diagnosis. If
this is true, alternative instructional strategies may need to be explored for the families
of older children with CF.
Participants showed significant improvement in nutrition therapy for CF
knowledge scores at post intervention evaluation compared with overall respondents to
the mailed MWCFC-Q class. Although the sample size was too small to yield significant
results, trends were noted for improvement in self confidence regarding nutrition
management of the child with CF. CF Parent Power was a pilot study to test an
evidence -based curriculum and a format for using distance technologies. Limited
sample size has been a major problem for behavioral modification and education
studies in CF populations. In all but one of eight of similar types of studies cited in the
2003 Cochrane Review, "Psychological interventions for cystic fibrosis," the sample
size was less than 32 participants (8). This led the reviewers to suggest, "Multicentre
approaches are required to increase the sample sizes of studies in the psychosocial
field and to enhance the power and precision of the findings" (8).
Qualitative data from the video recordings of the CF Parent Power classes will

be analyzed in the future for further insight into what parents found to be valuable with
this type of interv-ention.The quantitative findings from the CF Parent Power classes
suggest possible trends in improved parent knowledge and confidence with secondary
gains in better growth for the children of participants. The small sample size limited
determination of statistically significant quantitative measures other than for improved
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parental knowledge of nutrition therapy. The qualitative benefits perceived by the
participants may provide the more compelling benefits of the class intervention.
The following comments were obtained from CF Parent Power participants in
informal follow-up interviews:
"It really helped to have my husband attend the classes with me. He has
always been supportive of what I was doing to feed the kids, but didn't
understand it. Now he's really on board with the concepts and takes a much
more active role. We are working on the kids' nutrition as a team and their
growth has improved. n
"Meeting other parents whose children have CF has been very helpful.
like the ideas they had for increasing the calories and fat in their children's diets .
It's great to know what things have worked and haven't worked for them ."
"I thought I knew what I was doing to add more fat and calories ... When
we worked through the diet diaries, I realized there was a lot of room for
improvement and how I could do better."
"My wife and I had been going through the motions of CF care. We were
told what to do in CF clinic and we did what we thought we were supposed to be
doing . The classes gave us a better understanding of why we were adding
butter to everything and other options to use."

In reviewing the data for the CF parent power classes, the children who have
seemed to make the best progress with weight gain and nutrition status were the
children of the couples who attended together and who attended all classes. These
perceptions may be attributed to the commitment of the families to succeed rather than
the impact of the classes. However, these same committed, successful families have
become leaders within the parent groups and are acting as mentors for other families.
Supplying education and resources to these mentor families may be an avenue for
reaching some of the families who are reluctant or unable to attend more fonnal
educational events.
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The videotaped CF Parent Power classes will be available for distribution to
parents and other CF centers as an educational tool. Work is continuing to expand the
CF Parent Power curriculum and to obtain funding for future studies .
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APPENDIX A. MOUNTAIN WEST CYSTIC FIBROSIS CONSORTIUM
QUESTIONNAIRE
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Collaborative Improvement of Nutrition Management for Cystic Fibrosis:
The Mountain West Cystic Fibrosis Consortium
NOTE TO PARENTS: The CF clinic is trying to identify areas needing better
education from the Clinic to parents. Parents are not expected to know all the
answers to the food and nutrition questions (Section 4) or managing your child's CF
care (Section 5). Also, many parents may not feel confident about all of their skills in
managing CF care (Section 6). It is normal to feel unsure .
Our goal is to improve the ways the CF clinic supports parents in becoming
confident, effective managers of their child's CF care. The information from the
returned questionnaires will help to achieve this goal.
INSTRUCTIONS:
- Do NOT put your name or identifying information on this questionnaire.
Questions in Sections 1, 2 and 3 have a "Prefer not to answer" option. If you do
not want to share the information to answer the question, please indicate,
"Prefer not to answer" rather than leaving the question blank.
Questions in Sections 4 and 5 have a "Don't know" option. If you do not know
the answer, please choose "Don't know" rather than leaving the question blank.
If you do not wish to answer a question at all, you may leave that question
blank and go to the next question .
Please return the completed questionnaire within two weeks or at your earliest
convenience in the enclosed self-addressed, postage paid envelope .
Section 1. QUESTIONS ABOUT YOUR CHILD WITH CYSTIC FIBROSIS

1.1. Child's gender:

1st child with CF __
Male
Female
-- Female
2nd child with CF __
Male
3rd child with CF __
Male
Female
Prefer not to answer

--

Years
1.2. Child's current age: 1st child with CF ___
2nd child with CF
Years
Years
3rd child with CF
Prefer not to answer

Months
--- Months
----- Months

1.3. Child's age when CF was diagnosed :
Years
1st child with CF
2nd child with CFYears -3rd child with CF
Year-s Prefer not to answer

1.4. Child's/children's health care coverage:
__
Self pay
Private insurance
__
State Medicaid
__
Children's Health Insurance Program (CHIP)
Other
__
Prefer not to answer

--

--

Months
Months
Months
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1.5. In the last 12 months, how many times did your
outpatient clinic?
1st child with CF _O
_1
_2
_3
_4
2nd child with CF _O
_1
_2
_3
_4
rd
3 child with CF _O
_1
_2
_3
_4
Prefer not to answer
1.6. In the last 12 months, how
for reasons related to CF?
O _1
1st child with CF
_1
2nd child with CF -0
rd
3 child with CF
O _1
Prefer not to answer

child with CF visit the CF
_More than 4 times
_More than 4 times
_More than 4 times

many times has your child with CF been hospitalized
_2
_2
_2

_3
_3
_3

_4
_4
_4

_More than 4 times
_More than 4 times
_More than 4 times

1.7. Do you consider CF education to be an important part of the medical care for
your child with CF? __
Yes __
No
Prefer not to answer
1.8. In your opinion , do your child's CF healthcare providers treat CF education as an
important part of your child's overall medical care?
__
Yes
__
No
Prefer not to answer

Section 2. QUESTIONS ABOUT YOU AND YOUR FAMILY
2.1. Your Gender __

Male

Female

Prefer not to answer

2 .2. Your highest level of schooling completed
__
11th grade or less
__
High school or general equivalency diploma (GED)
__
1-3 years college or vocational training
__
4 year college degree
__
Graduate or professional degree
__
Other
__
Prefer not to answer
2.3. How many people live in your household at this time?
__
Number of adults (older than 18 years)
__
Number of children (younger than 18 years)
Prefer not to answer

--

2.4. What is your total household income in one year, not including any state or
federal assistance programs?
__
Less than $20,000
__
$20,000-$30,000
__
$30,000 -$40,000
__
$40,000 - $50,000
__
$50,000 - $60,000
__
$60,000 - $70,000
__
$70,000 - $80,000
__
More than $80,000
__
Prefer not to answer
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Section 3. QUESTIONS ABOUT FOOD IN YOUR HOUSEHOLD
3.1. In the past 12 months, have you or your child received assistance from any of
the following programs:
__
Women, Infants and Children (WIC) supplemental food program
__
Supplemental Security Income (SSI)
__
Food Stamps
__ ·.Aid to Families with Dependent Children (AFDC)
__
Free or reduced price school meals
__
Food items from a community pantry or church group
__
Expanded Food and Nutrition Education Program (EFNEP)
__
Other food assistance program
No assistance
__
Prefer not to answer

--

3.2. If your income made it so that your family could participate in any of the food
assistance programs listed above, would you do so?
Yes
__
No
__
Maybe
__
Prefer not to answer

--

3.3. In the last 12 months, have you worried whether your food would run out before
you got money to buy more?
__
Always __
Sometimes __
Never __
Prefer not to answer
3.4. In the last 12 months, has the food you bought lasted until you had money to
buy more?
____ Always __
Sometimes __
Never __
Prefer not to answer
3.5. In the last 12 months, have you or other adults in the household cut the size of
your meals or skipped meals because there wasn't enough money for food?
___ Always __
Sometimes __
Never __
Prefer not to answer
3.6. In the last 12 months, how often did you serve punch or water with a meal
because you didn't have money to buy milk?
__
Always __
Sometimes __
Never __
Prefer not to answer
3.7. In the last 12 months, have you or your children eaten with friends or relatives
because you didn't have money to buy food?
__
Always __
Sometimes __
Never __
Prefer not to answer
3.8. In the past 12 months, have you bought all the basic foods (meat, milk, cheese,
fruits and vegetables) your family eats without worrying about the cost of the food?
__
Always __
Sometimes __
Never __
Prefer not to answer
3.9. In the last 12 months, have you bought extra foods (butter, sour cream, peanut
butter) for your child with CF without worrying about the cost of the extras?
Never __
Prefer not to answer
__
.Always __
Sometimes __
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3.10 . In the past 12 months has your child with CF used liquid food supplements
that are taken by mouth such as Instant Breakfast, Scandishake, Power Plus, Boost,
Ensure, Pediasure , or Kindercal?
______Always __
Sometimes __
Never __
Prefer not to answer
3.11. In the past 12 months, has your child with CF used any type of feeding given
by a tube into the stomach?
__
.Always __
Sometimes __
Never __
Prefer not to answer

Section 4. QUESTIONS ABOUT FOOD AND NUTRITION
4 .1. Which has the most calories?
A. 8 ounces regular soda pop
8 . 8 ounces 2% milk
C . 8 ounces apple juice
D. All have the about the same number of calories
E. Don't know
4.2 . Which has the most fat?

A. A slice of cheese
B. A slice of bread

C. A medium sized dill pickle
D. All have about the same amount of fat
E. Don't know
4.3 . Which has the most salt?
A . A slice of cheese
8 . A slice of bread
C. A medium sized dill pickle
D. All have about the same amount of salt
E. Don't know
4.4 Which has the most fat?
A . 8 ounces regular soda pop
B. 8 ounces 2% milk
C. 8 ounces apple juice
D. All have about the same amount of fat
E. Don't know
4 .5. Which has the most calories?
A . 1 tablespoon raisins
B. 1 tablespoon peanuts
C. 1 tablespoon jellybeans
D. All have about the same number of calories
F. Don't know
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4.6. Which has the most fat?
A. 1 tablespoon butter
B. 1 tablespoon margarine
C. 1 tablespoon olive oil
D. Although the olive oil has slightly more fat, all three have nearly the same
amount.
E. Don't know

4 .7. Which snack has the most calories? Assume the snacks are all about the same
size.
A. Pretzels and orange slices
B. Graham crackers and apple juice
C. Cheese and crackers
D. All have about the same calories
E. Don't know
Section 5. QUESTIONS ABOUT MANAGING YOUR CHILD'S CF CARE

5.1. Poor digestion and poor absorption of foods are common problems with CF.
Which of the following occurs when food is poorly digested or poorly absorbed?
A. Poor weight gain despite a good appetite
B. Hard stools (bowel movements) that are difficult to pass
C. More heartburn after meals
D. All of the above are true
E. Don't know

5.2. If a person with CF ate a big meal without taking pancreatic enzymes, what
would happen?
A. Immediate stomach pain after eating
B. Bloating and/or excessive gas several hours after eating
C. Diarrhea that lasts several days despite resuming enzymes at the next meal
D. All of the above are true
E. Don't know
5.3. Infants or small children with CF need to have the pancreatic enzymes beads
removed from the capsule . Which of the following will make taking pancreatic
enzyme beads easier for an infant or small child to swallow?
A. Crushing the enzyme beads
B. Dissolving the enzyme beads in a small amount of water or juice
C. Mixing the beads in a small amount of soft food such as applesauce
D. All of the above are true
E. Don't know

5.4. Most people with CF need to take pancreatic enzymes when they eat. V'Jhat
are the important functions of pancreatic enzymes?
A. . To digest carbohydrate, protein and fat
B. To help with weight gain
C. To promote nutrient absorption
D. All of the above are true
E. Don't know
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5.5. Which of the following is true about pancreatic enzymes?

A. Some liquids such as water, juice or milk do not require pancreatic enzymes
B.
C.
D.
E.

Enzymes should be taken immediately after eating
Enzymes should be stored at room temperature, avoiding either heat or cold
All of the above are true
Don't know

5.6. Which of the following is recommended by the Cystic Fibrosis Foundation
regarding the substitution of generic (not name brand) pancreatic enzymes in place
of the prescribed brand of pancreatic enzymes?
A. Ask your pharmacist to substitute generic enzymes whenever possible because
they are less expensive
B. Do not accept generic pancreatic enzymes
C. If you use generic pancreatic enzymes, increase the dose by 50%
D. None of the above is true.
E. Don't know
5.7. Frequent, loose and or large bowel movements in a person with CF may
suggest which of the following?
A. The dose of pancreatic enzymes may need to be adjusted by your CF care
provider
8 . The amount of fiber in the diet should be decreased
C. The pancreatic enzymes should be given one hour prior to the meal so they have
more time to work
D. All of the above are true
E. Don't know
5.8. Sometimes a person with CF may need to change the pancreatic enzyme dose
according to the food that is being eaten. Which of the following foods may need
slightly higher doses of enzymes?
A. Fish and chips
8. Double cheese bacon burger
C. Sausage and pepperoni pizza
D. All of the above are very high fat foods that may need slightly higher doses of
enzymes
E. Don't know
5.9. Which of the following statements is true about the calorie needs for someone
with cystic fibrosis compared with a person of the same size and gender who does
not have CF
A. Double for the person with CF
B. Increased by 30-50 ~lofor the person \AJith
CF
C. Decreased by 10-20 % for the person with CF
D. None of the above is true
E. Don't know
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5.10. Which of the following statements is true about the child with CF aged 1-5
years?
A. They look and act just like any other child of the same age
B. They may need to try a new food many times before they like the food
C. They should be given high calorie, easy-to-eat foods such as grated cheese , as
part of their meals
D. All of the above are true
E. Don't know.
5.11. Which of the following is true about teenagers with CF as they grow and
mature?
A. They will be shorter and thinner than other teens of the same age and gender
B. They should not drink milk because milk makes mucus thick and sticky
C. They will begin puberty (maturation) at a later age than other teens
D. None of the above is true
E. Don't know
5.12. How many calories do most teens with CF need to eat each day?

A. 1500-2500
B. 3000-5000
C. 5000-6000
D.
E.

None of the above is correct
Don't know

5.13. How many calories does an average school age child (6-11 years) with CF
need to eat each day?
A. 1500-2200
B. 2200-3000
C. 3000-4000
D. None of the above is correct
E. Don't know
5.14. How many calories does an average 1-5 year old child with CF need to eat
each day?
A. 1300-1900
B. 1900 - 2500
C. 2500 - 2800
D. None of the above is correct
E. Don't know
5.15. Your child with CF has a snack at daycare each afternoon. What should you
do?
A. Wait until your child comes home to have a snack so that you can give enzymes
before he/she eats.
B. Ask the daycare provider to give only foods that do not need enzymes .
C. Send high calorie snacks and teach the daycare provider how to give enzymes.
D. None of the above is correct
E. Don't know
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5.16. The dose of pancreatic enzymes for a person with CF is determined by
A. The person's weight
B. The amount of fat and calories eaten
C. Symptoms of malabsorption and weight gain
D. All of the above are correct
E. Don't know
5.17. Which of the following could be signs of diabetes related to CF?
A.
B.
C.
D.
E.

Weight loss
Weakness or loss of muscle mass
More frequent infections
All of the above are signs of CF related diabetes
Don't know

5.18. Children with CF lose more salt in their sweat than other children.
To provide more salt parents should
A. Plan snacks like popsicles or juice for the extra salt they contain
B. Add salt to your child's food or use salty foods
C. Give salt tablets when signs of salt depletion are present
D. All of the above are correct.
E. Don't know
5.19. Which salty snacks should be given to toddlers with CF?
A. Salted peanuts
B. Chunks of hot dog
C. Popcorn with extra salt
D. All are choking hazards and none of the above should be given to any toddler
E. Don't know
Section 6. YOUR CONFIDENCE IN MANAGING YOUR CHILD'S CF
IMPORT ANT : The daily care for a child with CF involves many different tasks .
Parents must oversee, or manage, these tasks to make sure they are done as
prescribed . We would like to know how confident you feel in managing certain
areas of your child's cystic fibrosis care. Managing your child's CF treatments,
foods or medications does NOT mean that you personally do every treatment
or give every medication. A manager may assign extended family, daycare,
babysitters, school or even the child with CF some of the tasks necessary for CF
care.
For each of the following questions, please circle the number that describes
your confidence that you can manage the task described on a regular basis at
the present time.
·

6.1. How confident are you that you can correctly perform the all the tasks and
activities to manage your child's CF care?
1
2
3
4
5
6
7
8
Not at
Slightly
Quite
confident
all confident
confident

9

10
Completely
confident
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6.2 . How confident are you that you can tell when your child with CF needs to be
seen for a sick visit in the CF clinic or doctor's office before a problem becomes an
emergency?
10
9
4
5
6
7
8
1
2
3
Completely
Slightly
Quite
Not at
confident
confident
confident
all confident

6.3. How confident are you that can manage your child's CF at home in such a way
that your child does not need to go as often to the CF clinic, doctor's office or
emergency room for sick visits?
9
10
1
2
3
4
5
6
7
8
Not at
Slightly
Completely
Quite
confident
all confident
confident
confident
6.4. How confident are you that you can correctly manage the respiratory treatments
that have been prescribed for your child with CF?
1
2
3
4
5
6
7
8
9
10
Not at
Slightly
Quite
Completely
all confident
confident
confident
confident
6.5 . How confident are you that you can manage any inhaled medications (such as
Pulmozyme or Tobi) that have been prescribed for your child with CF?
1
2
3
4
5
6
7
8
9
10
Not at
Slightly
Quite
Completely
all confident
confident
confident
confident

6.6. How confident are you that you can manage any oral medications (such as
enzymes or antibiotics) for your child with CF?
1
2
3
4
5
6
7
8
Not at
Slightly
Quite
all confident
confident
confident

9

10
Completely
confident

6.7. How confident are you that you can manage the vitamin supplements
prescribed for your child?
1
2
3
4
5
Not at
Slightly
all confident
confident

6

7
8
Quite
confident

9

10
Completely
confident

6.8. How confident are you that you could manage tube feedings for your child with
CF if they were prescribed?

1

2

Not at
all confident

3

4
Slightly
confident

5

6

7
8
Quite
confident

9

10
Completely
confident

6.9. Having a child with a chronic illness can cause emotional distress v..~thin a
family. How confident are you that you can manage your child's cystic fibrosis in
such a way that emotional distress does not affect your everyday life?
1
2
3
4
5
6
7
8
9
10
Not at
Slightly
Quite
Completely
all confident
confident
confident
confident
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6.1 O. How confident are you that you can manage the weight gain for your child with
CF to achieve the best growth possible?
10
9
7
8
1
2
3
4
5
6
Completely
Quite
Not at
Slightly
confident
confident
all confident
confident

6.11. How confident are you that you understand the weight gain and calorie intake
goals recommended by your child's CF center?
10
9
8
1
2
3
4
5
6
7
Completely
Not at
Slightly
Quite
confident
all confident
confident
confident
6.12. How confident are you that you can manage the special diet required for your
child with CF?
10
9
1
2
4
5
6
7
8
3
Completely
Slightly
Quite
Not at
confident
confident
confident
all confident
6.13. How confident are you that you can manage the diet or nutrition needs for
other family members as well as for those for the child with CF?

1
2
Not at
all confident

3

4
5
Slightly
confident

6

7
8
Quite
confident

9

10
Completely
confident

6.14. How confident are you that you are able to manage any feeding, eating or
mealtime behavior issues for your child with CF?
1
2
3
4
5
6
7
9
10
8
Not at
Slightly
Quite
Completely
confident
all confident
confident
confident

6.15. How confident are you that taking your child to CF center visits at least every
three months helps your child, even when your child is doing well?
1

2

Not at
all confident

3

4
Slightly
confident

5

6

7

8

9

Quite
confident

10
Completely
confident

6.15. How confident are you that the CF Center has provided you with the best
information available to help your child with CF?
1
2
3
4
5
6
7
8
Not at
Slightly
Quite
all confident
confident
confident

9

10
Completely
confident

6.16. Overall, how confident are you that if you do all of the treatments, medications
and recommendations from the CF center, your child with CF will live a longer,
healthier life?
3
1
2
4
5
7
8
9
6
10
Not at
Slightly
Quite
Completely
all confident
confident
confident
confident
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6.17. Overall, how confident are you that you are able to follow all the
recommendations from the CF center?
2
3
4
5
6
10
1
8
7
9
Not at
Slightly
Completely
Quite
confident
all confident
confident
confident
Thanks for completing this questionnaire . Please return it in the enclosed self
addressed , postage paid envelope.
Katie McDonald, RD
Primary Children's Medical Center
100 North Medical Drive
Salt Lake City, Utah 84113
Phone: (801) 588 3898
katie.mcdonald@ihc.com
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APPENDIX B. COVER LETTER FOR MOUNTAIN WEST CYSTIC
FIBROSIS CONSORTIUM QUESTIONNAIRE
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Dear Parent,
You are invited to take part in a survey of parents of children with cystic
fibrosis (CF). We are trying to learn what parents know about nutrition for
children with CF. We want to know how parents feel about their abilities to
meet these special nutrition needs. The lnterrnountain CF Center at Primary
Children's Medical Center will be working with CF Centers in Arizona, New
Mexico and Colorado in completing this study. The title of the study is,
'Collaborative Improvement of Nutrition Management for Cystic Fibrosis: The
Mountain West Cystic Fibrosis Consortium ."
We would appreciate your help in completing this survey. You will spend
about 15-20 minutes answering the questions on the survey. A copy of the
survey and a stamped, self-addressed envelope are enclosed with this letter.
All returned surveys will be anonymous . The researchers will not know your
identity.
The questions about CF nutrition are based on the standard handouts given
to parents at CF clinic visits. Some questions will ask about what you know
about meeting your child's nutrition requirements. Some questions will ask
how you feel about your abilities to provide CF care. The results of this survey
will improve nutrition programs for parents of children with CF.
Other questions will ask about the number of people in your home, your
family income, and whether you have used food assistance or other
programs. Many American families use some kind of food assistance each
year. We want to know how families with CF compare to the national average.
You can leave blank any questions you do not want to answer .
We hope to share the information from this study with other CF centers
across the country. We will inform you about the results of this study in the
CF Center's parent newsletter.
Your participation in this study is voluntary. It is up to you to decide whether
or not to answer the questions and send the survey back . By sending back
the completed survey, you agree to take part in this study. If you do not want
to take part, simply throw the survey away . Because we won't know who has
returned his or her completed survey, everyone will receive a reminder
postcard to return it. If you don't want to take part in the survey, throw the
postcard away, too.
The Institutional Review Board of the University of Utah Health Sciences
Center has reviewed this study and the questionnaire. If you have questions
regarding your rights as a research subject, or if problems arise which you do
not feel you can discuss with the Investigator, please contact the Institutional
Review Board Office at (801) 581-3655.
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If you have questions about this study or the questionnaire, contact Katie
McDonald by email at katie.mcdonald@ihc.com or by phone mail at (801 )5883898.
Sincerely,
Katie McDonald, MS RD
Outpatient Dietitian, PCMC

Diane Haberman, LCSW
Medical Social Worker, PCMC

Barbara Chatfield, MO
Medical Director, CF Center, PCMC

Sarah Gunnell, MS RD
Inpatient Dietitian, PCMC

Nedra Christensen, PhD, RD
Associate Professor, Utah State University
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APPENDIX C. MOUNTAIN WEST CYSTIC FIBROSIS CONSORTIUM
QUESTIONNAIRE, SECTION 4 NUTRIENT CONTENT OF COMMONLY
USED FOODS AND
SECTION 5 NUTRITION THERAPY FOR CF
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Section 4 , Individual Nutrient Content of Commonly Used Foods questions
with response rate, number and percent.
Correct
Response
%
N

Whichhasthemostcalories?
A. 8 ouncesregularsodapop
B. 8 ounces2%milk
C. 8 ouncesapplejuice
D. All haveaboutthesamenumberof calories
E. Don'tknow
Whichhasthemostcalories?
A. 1 tablespoon
raisins
B. 1 tablespoon
peanuts
C. 1 tablespoon
jellybeans
D. All haveabout thesamenumberof calories
E. Don't know
Whichsnackhasthemostcalories?
Assume
thesnacksare
aboutthesamesize.
A. Pretzelsandorangeslices
B. Grahamcrackersandapplejuice
C. Cheeseandcrackers
D. All haveaboutthesamecalories
E. Don't know
Whichhasthemostfat?
A. 8 ouncesregularsodapop
B. 8 ounces2%milk
C. 8 ouncesapplejuice
D. All haveaboutthesame amountof fat
E. Don'tknow
Whichhasthemostfat?
A. A sliceof cheese
B. A sliceof bread
C. A mediumsizeddill pickle
0. All haveaboutthesameamountof fat
E. Don'tknow
Whichhasthemostfat?
A. 1 tablespoon
butter
B. 1 tablespoon
margarine
C. 1 tablespoon
oliveoil
D. Althoughtheoliveoil hasslightlymorefat, all threehave
nearlythesameamount
E. Don'tknow
Whichhasthemostsalt?
A. A sliceof cheese
B.A sliceof bread
C. A mediumsizeddill pickle
D. All haveaboutthesameamountof salt
E. Don'tknow

...

...

. ..

Incorrect
Response
%
N

...
98
79
13

...

...
...

...

...

62

20.3

...

...

...
219

...
...
71.8

...

...

...

...

27
18

...

...

...

...

...
...

...

...

...
79.0

241

...

...

...

...
...

...

...
...
84.9
...

...

...

...
...

...
32.1
25.9
4.3

...

Don'tKnow
N

...
...

...
...

...

...
49

...

...

...

8

2.6

...

...

%

No
Response
%
N

.. .
...
...

4
...

...

...

...

"

"

...

...

"

16.1

...

..

...
...

3
...

...
...

"

1.0

...

"

"

...

8.9
5.9

...

...

...

...

...

30

9.8

...
...

...

...

...

0
26

0
8.5

.. .
...

2
...

, ..

1.3

"

"
"

7

...

...
...

...

...

17

5.6

...
...
...

...

...

19

6.2

...

...

...

...

...

13

1
...

...

...

...
...

25

8.2

...

...

.. .
...

1

.3

...

.. .

...

...
...

...

...

...

"

...
3

...
...

...

...

4.3
...
.7
1.6
...

...

...

...

...

273

89.5

...
8
0
3

...
2.6
0
1.0

...

...

20

...

...

...

2

.7

...
...

...

...

...

...

...

...
...

...

...
259

...

...

...
...

...

...
...

...

...

...

2
5

...

.. .

...

...

...

...

...
...
6.6

...

...

...

...

...
...
...

...
...

...

141
13
22

46.2
4.3
7.2

93

30.5

...

...
...

...

...

...

...

...

34

11.1

...

...
...

...
22
8

...

...

...

...

226
...

...

7.2
2.6

74.1

...

...

11

...

3.6
...

...

...

...
...

...

...
...

. ..
..,

...

...

...

...

...

...

...

...

...

...

2
...
...

...

...

...

.7
.. .

...
...

...

...

...

...
...

...

...
11.8

...
...

...

36

...
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Correct
Response
%
N
Whichhasthemostcalories?
A. 8 ouncesregularsodapop
B. 8 ounces2%milk
C.8 ouncesapplejuice
D. All haveaboutthesamenumberof calories
E.Don'tknow
Whichhasthemostcalories?
A. 1 tablespoon
raisins
B. 1 tablespoon
peanuts
C. 1 tablespoon
jellybeans
D.All haveaboutthesamenumberof calories
E. Don'tknow
Whichsnackhasthemostcalories?
Assume
thesnacksare
aboutthesamesize.
A. Pretzelsandorangeslices
B. Grahamcrackersandapplejuice
C. Cheeseandcrackers
D. All haveaboutthesamecalories
E. Don't know
Whichhasthemostfat?
A. 8 ouncesregularsodapop
B. 8 ounces2% milk
C.8 ouncesapplejuice
D. All haveaboutthesameamountof fat
E. Don'tknow
Whichhasthemostfat?
A. A sliceof cheese
B.A sliceof bread
C.A mediumsizeddillpickle
D. All haveaboutthesameamountof fat
E. Don'tknow
Whichhasthemostfat?
A. 1 tablespoon
butter
B. 1 tablespoon
margarine
C. 1 tablespoon
oliveoil
D.Although
theoliveoil hasslightlymorefat, allthreehave
nearlythesameamount
E.Don'tknow
Whichhasthemostsalt?
A.A sliceof cheese
B. A sliceof bread
C.A mediumsizeddill pickle
D. All haveaboutthesameamountof salt
E. Don'tknow

Incorrect
Response
%
N

98
79
13
62

N

4

1.3

3

1.0

2

.7

20.3

8

2.6

27
18

8.9
5.9

16.1

71.8
30

241

%

32.1
25.9
4.3
49

219

No
Response
%
N

Don'tKnow

79.0

0
26

0
8.5

w

5.6
19

9.8

6.2
.3

259

13

4.3

2
5

.7
1.6

84.9
25

8.2
.3

273

89.5
8
0
3

2.6
0
1.0
20

141
13
22
93

2

.7

2

.7

46.2
4.3
7.2

30.5
34
22
8

226

6.6

74.1

..
II

11.1

7.2
2.6

3.-~
I 36

11·.a

I

... I
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Section 5, Nutrition Therapy for CF questions with response rates
Correct
response
%
N

Incorrect
Response
%
N

Don'tKnow
N

%

NoResponse

%

N

Poordigestion
andpoorabsorption
of foodsarecommon
problems
withCF. Whichof thefollowing
occurswhen
foodis poorlydigested
or poorlyabsorbed?
A. Poorweightgaindespitea goodappetite
B. Hardstools(bowelmovements)
thatare difficultto pass

185

3

1.0

3

1.0

3

1.0

3

1.0

3

1.0

60.7
2
2
103

C. Moreheartburn
aftermeals
D. All of theabovearetrue
E. Don'tknow

.7
.7
33.8

10

3.3

If a personwithCFatea bigmealwithouttakingpancreatic
enzymes,
whatwouldhappen?

A. Immediate
stomachpainaftereating
B. Bloatingandexcessive
gasseveralhoursaftereating

77

MostpeoplewithCFneedto takepancreatic
enzymes
whentheyeat Whataretheimportant
functions
of
pancreatic
enzymes?
A. To digestcarbohydrate,
proteinandfat
B.To helpweightgain
C. To promotenutrientabsorption
D. All of theabovearetrue
E. Don'tknow

4.3

20
153

6.6
50.2

25.2

C. Diarrheathatlastsseveraldaysdespiteresuming
enzymes
at thenextmeal
D. All of theabovearetrue
E.Don'tknow
Infantsof smallchildren
withCFneedto havethe
pancreatic
enzymebeadsremoved
fromthecapsule.
Whichof thefollowing
willmaketakingpancreatic
enzymes
beadseasierforan infantor smallchildto
swallow?
A. Crushingtheenzymebeads
B. Dissolving
theenzymebeadsin a smallamountof water
orjuice
C. Mixingthebeadsin a smallamountof softfoodsuchas
applesauce
D. All of theabovearetrue
E. Don't know

13

39

282

0

0

3

1.0

5

1.6

92.5
12

19
1
23

247

12.8

3.9

6.2
.3
7.5

81.0
12

3.9

Whichof thefollowing
istrueaboutpancreatic
enzymes?
A. Someliquidssuchas,11ater,
juiceor milkdo notrequire
pancreatic
enzymes
B. Enzymes
shouldbetakenimmediately
aftereating
C. Enzymes
shouldbestoredat roomtemperature,
avoiding
eitherheator cold.
D. All of theabovearetrue
E. Don't know

185

11

3.6

10

3.3

67

22.0

60.7
29

9.5

136
Correct
response
N
%

Incorrect
Response
N
%

Don't Know
N

%

Whichof thefollowing
isrecommended
bytheCystic
Fibrosis
Foundation
regarding
thesubstitution
of generic
(notnamebrand)pancreatic
enzymes
in placeofthe
prescribed
brandof pancreatic
enzymes?
A.Askthe pharmacist
to substitute
genericenzymes
whenever
possiblebecause
theyarelessexpensive
B. Do notacceptgenericpancreatic
enzymes
C. If youusegenericpancreatic
enzymes
, increase
thedose
by50%
D.Noneof theaboveis true
E. Don't know

NoResponse
N

%

2

232

2

.7

1
15

.3
4.9

.7

76.1

55

18.0

Frequent,
looseand/orlargebowelmovements
in a person
withCFmaysuggestwhichofthefollowing?
.3
A. Thedoseof pancreatic
enzymesmayneedto beadjusted
byyourCFcareprovider
B. Theamountof fiberin thedietshouldbedecreased

259

84.9
0

0

0
17

0
5.6

C. Thepancreatic
enzymes
shouldbe givenonehourprior
.
to themealsotheyhavemoretimeto work
D. All of theabovearetrue
E. Don't know

28

9.2

Sometimes
a personwithCFmayneedto changethe
pancreatic
enzymedoseaccording
to thefoodthatis being
eaten.Whichofthefollowing
foodsmayneedslightly
higherdosesof enzymes?
0
A. Fishandchips
B. Doublecheesebaconburger
C. Sausageandpepperoni
pizza
D. All of theaboveareveryhighfatfoodsthatmayneed
slightlyhigherdosesof enzymes
E. Don't know

1
9
8
247

3.0
2.6

81.0
40

Whichof thefollowing
statements
istrueaboutthecalorie
withcysticfibrosiscompared
witha
needsforsomeone
personof thesamesizeandgenderwhodoesnothave
CF?
A. Doublefor thepersonwithCF
B. Increased
by 30-50%forthe personwithCF

13.1

.3

129

97

31.8

0

0
3.0

42.3

C. Decreased
by 10-20%for thepersonwithCF

D. NoneoftheaboveistrJe
E. Don'tknow

0

.3

9

69

22.6

137

Correct
response
%
N

Incorrect
Response
%
N

Don't Know
N

%

Whichofthefollowing
statements
istrueaboutthechild
withCFaged1-5years?
A. Theylookandactjustlikeanyotherchild ofthesameage
8. Theymayneedto trya newfoodmanytimesbeforethey
likethefood
C. Theyshouldbegivenhighcalorie,easytoeatfoodssuch
asgratedcheeseas partoftheirmeals.
D.All of theabovearetrue
E. Don'tknow
Whichofthefollowingistrueaboutteenagers
withCFas
theygrowandmature?
A. Theywillbeshorterandthinnerthanotherteensof the
sameageandgender
8. Theyshouldnotdrinkmilkbecausemilkmakesmucus
thickandsticky
C. Theywill beginpuberty(maturation)
at a lateragethan
otherteens
D. Noneof theaboveistrue
E. Don'tknow
Howmanycaloriesdo mostteenswithCFneedto eateach
day?
A. 1500-2200
8. 3000-5000
C. 5000-6000
D. Noneof theaboveiscorrect
E. Don'tknow
Howmanycaloriesdoesan averageschoolagechild(6-11
years)withCFneedto eateachday?
A. 1500-2200
8. 2200-3000
C. 3000-4000
D. Noneof theaboveiscorrect
E. Don'tknow
Howmanycaloriesdoesanaverage1-5yearoldchildwith
CFneedto eateachday?
A. 1300-1900
8. 1900-2500
C.2500-2800
D. Noneof theaboveiscorrect
E.Don't know

204

29

9.5

3

1.0

48

15.7

52

17.0

2

.7

78

25.6

12

3.9

21

6.9
1.0
117

46

15.1

3

1.0

3

1.0

3

1.0

29.2

33
4

10.8
1.3

38.4

33.8

27.9

84
26
4

27.5
8.5
1.3
103

33.8

YourchildwithCFhasa snackat daycareeachafternoon.
Whatshouldyoudo?
,A,. Waituntil
yourchildcomes
hemetohavea snack
sothat
youcangiveenzymesbeforehe/sheeats
8. Askthedaycareprovider
to giveonlyfoodsthatdo not
needenzymes
C.Sendhighcaloriesnacksandteachthedaycareprovider
howto giveenzymes
D. Noneof theaboveis correct
E. Don'tknow

.7

37.0
106

85

2

6.2

48.9

3

113

%
.7

26.9
89

149

2

N

66.9
19

82

NoResponse

.3

276

0

0

7

2.3

7

2.3

90.5
14

4.6

138
Correct
response
%
N
Thedoseof pancreatic
enzymes
fora personwithCFis
determined
by
A. Theperson
's weight
B.Theamountof fat andcalorieseaten
C. Symptoms
of malabsorption
andweightgain
D. All of theabovearecorrect
E. Don't know

Incorrect
Response
%
N

Don't Know
N

%

NoResponse

%

N

.3
33
5
40
201

10.8
1.6
13.1

65.9
25

Whichofthefollowing
couldbesignsof diabetes
relatedto
CF?
A. Weightloss
B. Weakness
or lossofmusclemass
C. Morefrequentinfections
D. All of theabovearesignsof CFrelateddiabetes

21
1
3
123

8.2
.7

2

.7

3

1.0

3

1.0

3

1.0

40.3
155

E. Don'tknow

50.8

Children
withCFlosemoresaltintheirsweatthanother
children
. To providemoresaltparentsshould
A. Plansnackslikepopsicles
orjuicefortheextrasaltthey
contain
B. Addsaltto yourchild'sfoodor usesaltyfoods

179

2
6.9
.3
1.0

4

1.3

12
87

3.9
28.5

58.7

C. Givesalttabletswhensignsof saltdepletion
arepresent
0. All of theabovearecorrect
E. Don't know

21

6.9

Whichsaltysnacksshouldbegivento toddlers
withCF?
A. Saltedpeanuts
B. Chunksof hotdog
C. Popcornwithextrasalt
D. All of theabovearechokinghazardsandnoneof the
aboveshouldbegivento anytoddler
E. Don't know
Poordigestion
andpoorabsorption
of foodsarecommon
withCF. Whichofthefollowing
occurswhen
problems
foodis poorlydigested
or poorlyabsorbed?
A. Poorweightgaindespitea goodappetite
B. Hardstools(bowelmovements)
thatare difficultto pass

8
9
7
243

79.7
35

185

2
2
103

.7
.7
33.8
10

77

11.5

60.7

C. Moreheartburn
aftermeals
D.All of the abovearetrue
E. Don't know

If a personwithCFatea bigmea!withot.ot
takingpancreatic
enzymes,
whatwouldhappen?
A. Immediate
stomachpainaftereating
B. Bloatingandexcessive
gasseveralhoursaftereating
C. Diarrhea
thatlastsseveraldaysdespiteresuming
enzymes
at thenextmeal
D. All of theabovearetrue
E. Don'tknow

2.6
3.0
2.3

13

4.3

20
153

6.6
50.2

3.3

25.2

39

12.8

139
Correct
response
%
N
Infantsof smallchildren
withCFneedto havethe
pancreatic
enzymebeadsremoved
fromthecapsule.
Whichof thefollowing
willmaketakingpancreatic
enzymesbeadseasierforan infantor smallchildto
swallow?
A. Crushingtheenzymebeads
B. Dissolving
theenzymebeadsin a smallamountof water
or juice
C. Mixingthebeadsin a smallamountof softfoodsuchas
applesauce
D. All of theabovearetrue
E. Don't know
MostpeoplewithCFneedto takepancreatic
enzymes
whentheyeat Whataretheimportant
functions
of
pancreatic
enzymes?
A. To digestcarbohydrate,
protein andfat
B. To helpweightgain
C. To promotenutrientabsorption
D. All of theabovearetrue
E. Don't know

282

Incorrect
Response
%
N

0

0

3

1.0

5

1.6

Don'tKnow
N

%

N

3

1.0

3

1.0

3

1.0

2

.7

92.5
12

19
1
23
247

%

NoResponse

3.9

6.2
.3
7.5

8i.O
12

3.9

Whichofthefollowing
istrueaboutpancreatic
enzymes?
A. Someliquidssuchaswater,juiceor milkdonotrequire
pancreatic
enzymes
B. Enzymes
shouldbetakenimmediately
aftereating
C. Enzymes
shouldbestoredat roomtemperature
, avoiding
eitherheator cold.
D. All of theabovearetrue
E. Don't know

185

11

3.6

10

3.3

67

22.0

60.7

29

9.5

Whichof thefollowing
is recommended
bytheCystic
FibrosisFoundation
regarding
thesubstitution
ofgeneric
(notnamebrand)pancreatic
enzymes
in placeofthe
prescribed
brandof pancreatic
enzymes?
A. Askthepharmacist
to substitute
genericenzymes
wheneverpossiblebecause
theyarelessexpensive
8. Donotacceptgenericpancreatic
enzymes
C. If youusegenericpancreatic
enzymes,
increase
thedose
by50%
D. Noneof theaboveis true
E. Don'tknow

232

2

.7

1
15

.3
4.9

76.1

55

18.0

140

Correct
response
%
N
Frequent,
looseand/orlargebowelmovements
in a person
withCFmaysuggestwhichof thefollowing?
A. Thedoseof pancreatic
enzymesmayneedto beadjusted
by yourCFcareprovider
B.Theamountof fiberin thedietshouldbe decreased

Incorrect
Response
%
N

Don'tKnow

N

%

NoResponse

%

N

.3
259

84.9
0

0

0
17

0
5.6

C.Thepancreatic
enzymes
shouldbegivenonehourprior
to themealsotheyhavemoretimeto work.

-

D. All of theabovearetrue
E. Don'tknow
Sometimes
a personwithCFmayneedto changethe
pancreatic
enzymedoseaccording
to thefoodthatis being
eaten.Whichof thefollowing
foodsmayneedslightly
higherdosesof enzymes?
A. Fishandchips
B. Doublecheesebaconburger
C. Sausageandpepperoni
pizza
D. All of theaboveareveryhighfat foodsthat mayneed
slightlyhigherdosesof enzymes
E. Don't know

28

9.2

0
1
9
8
247

0

.3
3.0
2.6

81.0
40

Whichof thefollowingstatements
istrueaboutthecalorie
withcysticfibrosiscompared
witha
needsforsomeone
personof thesamesizeandgenderwhodoesnothave
CF?
A. Doublefor thepersonwithCF
B. Increased
by 30-50%for thepersonwithCF

13.1

.3

129

97

31.8

0
9

0
3.0

42.3

C. Decreased
by 10-20%for thepersonwithCF
D. Noneof theaboveistrue
E. Don'tknow

69

22.6

Whichof thefollowingstatements
istrueaboutthechild
withCFaged1-5years?
A. Theylookandactjustlikeanyotherchildof thesameage

2

B. Theymayneedto trya newfoodmanytimesbeforethey
likethefood
C.Theyshouldbegivenhighcalorie
, easyto eatfoodssuch
asgratedcheeseas partof theirmeals.
D. All of theabovearetrue
E. Don'tknow
Whichof thefollowingistrueaboutteenagers
withCFas
theygrowandmature?
A. Theywillbe shorterandthinnerthanotherteensof the
sameageandgender
B. Theyshouldnotdrinkmilkbecausemilkmakesmucus
thickandsticky
C. Theywillbeginpuberty(maturation)
at a lateragethan
otherteens
D. Noneof theaboveistrue
E. Don'tknow

204

29

9.5

3

1.0

48

15.7

66.9
19

6.2

,.,
L

82

.7

52

17.0

2

.7

78

25.6

26.9

... I

89

29.2

.7

141

Correct
response
%
N
Howmanycaloriesdo mostteenswithCF needto eateach
day?
A. 1500-2200
8. 3000-5000
C. 5000-6000
D. Noneof theaboveis correct
E. Don't know
Howmanycaloriesdoesan averageschoolagechild(6-11
years)withCF needto eateachday?
A. 1500-2200
8. 2200-3000
C. 3000-4000
D. Noneof theaboveis correct
E. Don't know
Howmanycaloriesdoesan average1-5 yearoldchildwith
CFneedto eateachday?
A. 1300-1900
8. 1900-2500
C. 2500-2800
D. Noneof the aboveis correct
E. Don't know
YourchildwithCF hasa snackat daycareeachafternoon.
Whatshouldyoudo?
A. Waituntilyourchildcomeshometo havea snacksothat
youcangiveenzymesbeforehe/sheeats
8. Askthe daycareproviderto giveonlyfoodsthatdonot
needenzymes
C. Sendhighcaloriesnacksandteachthedaycareprovider
howto giveenzymes
D. Noneof theaboveis correct
E. Don't know
Thedoseof pancreatic
enzymesfora personwithCF is
determined
by
A. Theperson's weight
8. Theamountof fat andcalorieseaten
C. Symptoms
of malabsorption
andweightgain
D. All of the abovearecorrect
E. Don'tknow
Whichof thefollowingcouldbe signsof diabetesrelatedto
CF?
A. Weightloss
8. Weakness
or lossof musclemass
C. Morefrequentinfections
D. All of the abovearesignsof CFrelateddiabetes
E. Don'tknow

149

Incorrect
Response
%
N

12

3.9

21
3

6.9
1.0

Don'tKnow
N

46

15.1

3

1.0

3

1.0

33
4

10.8
1.3

3

1.0

38.4

37.0
106

85

%

N

48.9

117

113

%

NoResponse

33.8

27.9

84
26
4

27.5
8.5
1.3
103

33.8
.3

276

0

0

7

2.3

7

2.3

90.5
14

4.6

.3
33
5
40
201

10.8
1.6
13.1

65.9
25

8.2

2
21
1
3
123

6.9
.3
1.0

40.3
155

50.8

.7

142
Correct
response
%
N

Children
withCFlosemoresaltin theirsweatthanother
children.
To providemoresaltparentsshould
A. Plansnackslikepopsicles
orjuicefor theextrasaltthey
contain
8. Addsaltto yourchild'sfoodor usesaltyfoods

179

Incorrect
Response
%
N

4

1.3

12
87

3.9
28.5

Don'tKnow
N

%

NoResponse

%

N

2

.7

3

1.0

58.7

C. Givesalttabletswhensignsof saltdepletion
arepresent
D. All of theabovearecorrect
E. Don'tknow

21

6.9

Whichsaltysnacksshouldbe givento toddlers
withCF?
A. Saltedpeanuts
8. Chunksof hotdog
C. Popcornwithextrasalt
D.All of theabovearechokinghazardsandnoneof the
aboveshouldbe giventoanytoddler
E. Don't know

8
9
7
243

2.6
3.0
2.3

79.7
35

11.5

143

APPENDIX D. RANK OF RESPONSES TO MOUNTIAN WEST CYSTIC
FIBROSIS CONSORTIUM QUESTIONNAIRE,
SECTION 6. CONFIDENCE

144
Rank of responses for MWCFC-Q "Your Confidence in Managing Your Child's CP'
(1=not at all confident, 10 = completely confident)
Rank
1

Domain
Task

2

Task

3

Rec

4

Task

5

Rec

6

Task

7

Rec

8

Rec

9

Nutr

10

Nutr

11

Nutr

12

Nutr

13

Task

14

Nutr

15

Task

16

Nutr

17

Nutr

How confident are you that ...
You can manage any oral medications for your child with
CF?
You can manage any inhaled medications for your child
with CF?
If you do all of the treatments, medications and
recommendations from the CF center, your child with CF
will live a lonoer, healthier life?
You can correctly manage the respiratory treatments that
have been prescribed for your child with CF?
Taking your child to the CF Center visits at least every
three months helps your child, even when your child is
doino well?
You can correctly perform all the tasks and activities to
manage your child's care?
You are able to follow all the recommendations from the
CF center?
The CF Center has provided you with the best information
available to help your child with CF?
You can manage the special diet required for your child
with CF?
You understand the weight gain and calorie intake goals
recommended by your child's CF Center?
You are able to manage any feeding eating or mealtime
behavior for your child with CF?
You can manage the diet or nutrition needs for other
family members as well as for those for the child with CF?
You can manage your child's CF at home in such a way
that your child does not need to go as often to the CF
Clinic , doctor's office or emergency room for sick visits?
You can manage the weight gain for your child with CF to
achieve the best growth possible?
You can tell when your child with CF needs to be seen for
a sick visit in the CF Center or doctor's office before the
problem becomes an emergency?
You can manage your child's CF in such a way that
emotional distress does not affect your everyday life?
You could manage tube feedings for your child with CF if
they were prescribed for your child with CF?*
Average confidence score

Mean~ SD

9.31 + 1.22
8.99+1.41

8.85 + 1.62
8.81 + 1.50

8.69 +1.93
8.64 + 1.55

8.52 + 1.73
8.50+ 1.76
8.09 + 1.93
7.98 + 1.75
7.95 + 1.85
7.89 + 1.96

7.86 + 1.97
7.74 + 1.92

7.55+1.71
7.41 +2.17

7.18 + 2.85
Over
8.28 + 1.20
all
..
*for33fam1hes
whosectuldrenwithCFreceivedenteralfeedings,
averageconfidencescorewas9.42± 1.23
versus6.89± 2.87 for 259families whosechildrendo not receiveenteralfeedings
. An independentsamplesttestdetermined
a significantdifferencebetweenthe two groups.t (290)=5.0,p<.000
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APPENDIX E
CENTER FOR EPIDEMIOLOGIC STUDY - DEPRESSION

146

CES-D Scale
Below is a
list of the ways you might have felt or behaved.
Please select the response that describes how
you have felt during the past week.
INSTRUCTION FOR THE QUESTIONS:

-Rarely or None of the time (less than 1 day)
-Some or a Little of the Time (1-2 days)
-Occasionally or a Moderate Amount of the
Time (3-4 days)
-Most or All of the Time (5-7-days)
During the past week:

How many days in the past week did you
feel this way?
Less
Than
1 day

1-2
days

3-4
days

5- 7
days

1. I was bothered by things that usually
don 't bother me.

2. I did not feel like eating; my appetite
was poor.
3. I felt that I could not shake off the blues
even with help from my family or
friends.
4. I felt that I was just as good as other
people.
5. I had trouble keeping my mind on what I
was doing.
6. I felt depressed.
7. I felt everything I did was an effort.
8. I felt hopeful about the future .
9. I thought my life has been a failure.
10. I felt fearful.
11. My sleep was restless .
12. I was happy.
13. I talked less than usual.
14. I felt lonely.
15. People were unfriendly.
16. I enjoyed life.
17. I had crying spells.
18. I felt sad.
19. I felt that people dislike me.
20. I could not get "going."

Radloff LS. Applied Psychological Measurement.
1977; I (3):385-40l.
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APPENDIXF
CYSTIC FIBROSIS CHILD'S QUALITY OF LIFE

148

PARENTS/CAREGIVERS
REPORT
OFCHILD'SQUALITYOFLIFE
If yourchildwithCF is between6 and18yearsof agepleasecompletethefollowingquestions. If
you havemorethanonechildwithCF, pleasecompleteseparateformsfor eachchild.
Child'sage __

years

Instructions
: Pieaseindicatehowyourchildhasbeenfeelingduringthepasttwoweeksby
checkingthe boxmatchingyourresponse.

To whatextenthasyourchildhaddifficulty: A Lotof Some
Difficulty Difficulty
1. Performing
vigorousactivitiessuchas
D
runningor piayingsports........................... D

A Little
No
Difficulty Difficulty

n

D

2. Walkingas fastas others.........................

D

D

D

D

3. Climbin
g stairsas fastas others................

D

D

0

D

4. Carrying or liftingheavyobjectssuchas
books,a schoolbag, or backpack
.............

D

D

D

D

5. Climbingseveralflightof stairs..................

D

D

D

D

Pleasechecktheboxmatchingyourresponse
Duringthe pasttwoweeks, indicate
howoftenyourchild:

Always

Often

Sometimes Never

6. Seemedhappy........................................

D

[3-

D

D

7. Seemedworried.......................................

D

D

D

D

8. Seemedtired..........................................

D

D

D

D

9. Seemedshort-tempered
...........................

D

D

D

D

10. Seemedwell..........................................

D

D

D

D

11. Seemedgrouchy...................................

D

D

D

D

12. Seemedenergetic
.................................

G

D

D

D

13. Wasabsentor latefor schoolor other
activitiesbecauseof his/her
illnessor treatments
...............................

D

D

D

D

Continued

2000Quittner,Buu,WatrousandDavis

149
Pleasechecktheboxindicating
youranswer.Pleasechooseonlyoneanswerforeach
question.
Thinkingaboutthe stateof yourchild's healthduringthepasttwoweeks,indicate:
in sportsandotherphysicalactivities
, suchas gym
14. Theextentto whichyourchildparticipated
class
D Hasnot participated
in physicalactivities

D

Hasparticipated
lessthanusualin sports

D

Hasparticipated
as muchas usualbutwithso somedifficulty

D Hasbeenableto participatein physicalactivitieswithoutanydifficulty
15. Theextentto whichyourchildhasdifficultywalking:

D

Heor shecanwalka longtimewithoutgettingtired

D Heor shecanwalkfor a longtimebutgetstired
D Heor shecannotwalka longtime, becausehe or shegetstiredquickly
G- Heor sheavoidswalkingwheneverpossible,becauseit is too tiringfor himor her
Pleasechecktheboxthatmatchesyourresponseto thesequestions
.

Thinkingaboutyourchilds'stateof healthduringthe
pasttwoweeks, indicatethe extentto whicheach
sentenceis trueor falsefor yourchild:

Very Somewhat Somewhat Very
True True
False
False

16. Mychiidhastroublerecoveringafterphysicaleffort..... G17 Mealtimesarea struggle
.................. ... .......... ..... .... D
18.Myc~i!~'s treatments
get in thewayof his/her
D
act1v1t1es
...........................................................

D
D
D

D

D

D

D

D

D

19.Mychildfeelssmallcomparedotherkids
thesameage.................................................... D

D

D

D

·20. Mychi!dfeelsphysica!!y
differentfrom
otherkidsthe sameage....................................... D

D

D

D

21. Mychildthinkshe/sheis toothin.............................. D

D

22 Mychildfeelshealthy............................................ D

D

23. Mychiid tendsto bewithdrawn
...... ... ... ............ ........ D

D

24. Mychild·leadsa normallife...................................... D

D

D
D
D
D

D
D
D
D

25. Mychildhaslessfunthanusual............................... D

o

D

D

Continued:
2000 Quittner, Buu, Watrous and Davis
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Thinkingaboutyourchilds'stateof healthduringthe
pasttwoweeks,indicatetheextentto whicheach
sentenceis trueor falsefor yourchild:

Very Somewhat Somewhat Very
True True
False
False

26. Mychildhastroublegettingalongwithothers..........

o

D

D

D

D

D

D

28. Mychildis ableto keepupwithhis/her
schoolworkor summeractivities..................... D

D

D

o-

29. Mychildis notdoingas wellas usual
in schoolor summeractivities
......................... D

D

D

D

30. Mychildspendsa lotof timeon
his/hertreatments
everyday
............................. D

D

D

D

27. Mychildhastroubleconcentrating
......................... D

Pleasechecktheboxindicating
youranswer. Pleasechooseonlyoneanswerforeachquestion.

31. Howdifficultis it for yourchildto do his/hertreatments
(includingmedications)
eachday?

D
D
D
D

Notat all
A little

Moderately
Very

32. Howdo youthinkyourchild'shealthis now?

D Excellent
D Good
D Fair
D Poor

Continued

2000 Quittner, Buu, Watrous and Davis

...,

SYMPTOM
DIFFICULTIES
Thenextsetof questions
isdesigned
to determine
thefrequency
withwhichyourchildhascertain
respiratory
difficulties,
suchas coughing
or shortness
of breath.

Pleaseindicatehowyourchildhasbeenfeeling
:
duringthepasttwoweeks

A Great
Deal

Somewhat A Little Notat All

33. Mychildhadtroublegainingweight........................D

D

D

D

34. Mychildwascongested
.......................................D

D

D

D

D

D

D

D

D

D

35. Mychildcoughedduringtheday..........................0
36. Mychildhadto coughup mucus........................... 0
37. Mychild'smucushasbeenmostly:

D
D
D
D
D

Go to
Q 38

Clear
Clearto yellow
Yellowish- green
Greenwithtracesof blood
Don't know

Duringthepasttwoweeks:

Always

38. Mychildwheezed
............................................ D
39. Mychildhadtroublebreathing
........................... D
40. Mychildwokeup duringthenight
becausehe/shewascoughing
........................

Often

Sometimes Never

D
D

D
D

D
D

D
41. Mychildhadgas............................................. D
42. Mychildhaddiarrhea
....................................... D
43. Mychildhadabdominal
pain............................. D

D
D
D

D
D

D
D

D

D

D

D

D

44. Mychildhashadeatingproblems
...................... D

D

D

D

1000 Quittner, Buu, Watrous and Davis
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APPENDIX G
CF PARENT POWER PARTICPANTS' PERCEPTIONS
OF THEIR CHILD'S QUALITY OF LIFE

Participants' perceptions of their children's qua lity of life dur ing previous two weeks (N=12) . Data is presen ted onl y
for ~en!§~ _y.iho completed first and fourth assessments . ________
____
---------6 weeks post
3 months post
Pre intervention ----------------------------------------Post intervention
intervention
intervention
------ -- ----- -- ----------·
N
_o/.2
%
~
~ffi
N
Child 's cur rent stat ,e of
health
Excelleint
50.0
6
5
4 1.6
4 1.6
3
25 .0
5
Good
4
33.3
41.6
El
5
50 .0
fi
50.0
()
Fair
2
16.6
0
0
1
8 .3
0
()
Poor
0
0
0
1
8.3
0
0
No res ponse
0
1
'I
8 .3
0
8.3
2
16.6

-~

Child had trouble breathing
Always
Often
Somet imes
Never
No response
Child was congested
A great deal
Somewhat
A little
Not at all
No res onse

-~-

0
0
8
4
0

0
0
66.7
33.3

1

8.3
33.3
58 .3
0
0

4
7

0
0

()

0

1

0
8.3

3
6
1

50 .0
8 .3

2
3

4
1

1

25

16.6
25 .0
33 .3
8.3
8.3

0
1
3
6

2
2
3
4
1
2

0
8.3
25 .0
50.0
16.6

H3.6
25.0 ·
:33.3
8.3
16.6

()

0

6
6
()

')

·6
4

0
0

0
0
50 .0
50 .0
0

16.6
50 .0
33 .3
0
0

Pre intervention
N
%
Child coughed during the
day
A great deal
Somewhat
A little
Not at all
No response

1
5
6
0

8.3
41.6
50
0

0

0

0

Child woki3 up during the
night because he/she was
coughing
Always
Often
Sometimes
Never
No response

1
7
4
0

0
8.3
58.3
33.3
0

Child had gas
Always
Often
Sometimes
Never
No response

3
2
6
1
0

25 .0
16.6
50.0
8.3
0

Post intervention
%
.N

1
4
5
0
2

8.3
33.3
41.6

0

0
16.6
41.6
25 .0
16.6

2
5
3
2

3
2

5
0
2

0
16.6

25.0
16.6
41.6
0
16.6

6 weeks post
intervention

3 months post
intervention
N
~12

N

%

2
2
5
1
2

16.6
16.6
41.6
8.3
16.6

2
4
6

16.6
33 .3
50.0

0
0

0
0

0

0

3
2
5
2

25.0
16.6
41.6
16.6

0
1
5
6

0
8.3
41. 6
50.0

0

0

4
0

5

33.3
0
41.6

33.3
8.3
58.3

1
2

8.3

4
1
7
0

16.6

()

0
0

Pre intervention
N
%
Child had diarrhea
Always
Often
Sometimes
Never
No response
Child had abdominal pain
Always
Often
Sometimes
Never
No response

Child had trouble gaining
weight
A great deal
Somewhat
A little
Not at all
No response

Post intervention

6 weeks post
intervention

3 months post
intervention

l!

%

N

%

N

%

0
25 .0
41 .6
16.6
16.6

0
2
5
3
2

0
16.6
41.6
25.0
16.6

1
2
4
5
0

8 .3
16.6
33 .3
41.6
0

0
0

0

7

58.3
33.3
8.3

0
3
5
2
2

0
8.3
58.3
33.3
0

0
1
6
3
2

0
8.3
50.0
25.0
16.6

1
1
4
4
2

8.3
8.3
33.3
33.3
16.6

1
1
5
4
1

8.3
8.3
41.6
33.3
8 .3

16.6
33.3
33.3
16.6

1
4
4
1

2
3
2
3

2

16.6
25.0
16.6
25.0
16.6

1
2

0

8.3
33.3
33.3
8.3
16.6

8.3
16.6
58.3
16.6
0

4
1

0
1

7
4
0

2
4
4
2
0

0

2

7
2
0

Pre intervention

Post intervention

6 weeks post
intervention

3 months post
intervention

N

%

N

%

N

%

N

%

Child had eating problems
Always
Often
Sometimes
Never
No response

0
5
5
2
0

0
41.6
41 .6
16.6
0

1
2
6
0
3

8.3
16.6
50.0
0
25 .0

1
3
4
2
2

8.3
25.0
33.3
16.6
16.6

0
4
8
0
0

0
33.3
66.6
0
0

Difficult to do treatments
each day
Not at all
A little
Moderately
Very
No response

4
6
1
1
0

33.3
50.0
8.3
8.3
0

6
2
1
2
1

50.0
16.6
8.3
16.6
8.3

5
4
0
1
2

41 .6
33 .3
0
8.3
16.6

7
2
2
0
1

58 .3
16.6
16.6
0
0

Mealtimes are a struggle
Every true
Somewhat true
Somewhat false
Very false
No response

3
5
1
0
3

25.0
41 .6
8.3
0
25 .0

0
0
0
0
12

0
0
0
0
100.0

0
0
0
0
12

0
0
0
0
100.0

0
10
0
2
0

0
83 .3
0
16.6
0
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APPENDIX H. CF PARENT POWER PARTICIPANTS' PERCEIVED BARRIERS
TO CF DIETARY RECOMMENDATIONS AND POTENTIAL
STRATEGIES FOR OVERCOMING THEM
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CF Parent Power participants' perceived barriers to CF dietary recommendations
and potential strategies for overcoming them . Although the dietary
recommendations are discussed at routine clinic visits and described in a variety
of CF educational material, parents report difficulty in providing high calorie, high
nutrient density foods on a consistent basis. A child with cystic fibrosis (CF) may
need 120-150 percent of the calories required by a child without CF of the same
gender, size and age. Fat intake should provide 40 % of the total calories .

CF Recommendation

Perceived barriers

Potential solutions

Caloric intake 120150% of usual for age
Fat intake 40% of
total calories

Time consuming

-Schedule dedicated meal
planning time
-Plan menus with simple meals
and shopping list.
-Rotate same meals
-Prepare only one healthy ,
nutritious meal for the family
rather than separate meals for
each family member. Add
extra calories and fat to the CF
meal.
-Stop beinq a short order cook
-Have high calorie beverage
prepared , chilled and ready to
use
-Establish a personal "bag of
tricks"
Keep on hand - simple, easy to
use additions to food:
Squeeze margarine
Grated cheese
-Share tips and recipes in the
parent newsletter

Parents
overwhelmed forget

Lack of knowledge
and/or creativity
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Appendix I. The Art and Science of POWER PACKING
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The Art and Science of POWER PACKING
First, the Science: Power Packing adds extra calories and nutrients without
increasing the amount of foods and beverages. Power packing is an important
strategy to keep growth and nutrition at its best for persons with CF. Many
children and adults with CF need 120 to 150 % of the usual calories and nutrients
required by a person without CF of the same size, gender and age. Along with
the recommendation for additional calories and nutrients, 40 % or more of the
calories for a person with CF should come from fat compared with 30% or less
from fat for non-CF. These high amounts of nutrients, fat and calories are needed
even when pancreatic enzymes are taken exactly according to the prescribed
dose, right before meals and with every food or beverage other than water.
Missing doses of enzymes or taking enzymes after eating can push calorie and
nutrient needs even higher. Without enough enzymes, the nutrients, fat and
calories literally get flushed down the toilet.
Next, the Art: Parents of children with CF who participated in last fall's "CF
Parent Power'' classes discussed what makes Power Packing difficult and
strategies for overcoming the difficulties . Just remembering to get the Power
Packing done can be a real chore, especially when you are hurrying to get a
meal on the table. Try to make the job easier. Several parents felt it was helpful
to have "easy to grab, easy to use" items readily available. An example is liquid
or "squeeze" margarine to mix into almost everything. High calorie, high nutrient
beverages (either commercially prepared or premixed at home- see Mighty Milk
recipe below) in the refrigerator and ready to go are also helpful.
Many parents worried about feeding everyone in the family high fat, high calorie
foods when not everyone needs the extra fat and calories. " I can't cook different
meals for each person," was a common concern. The suggestion for dealing
with this issue was to cook one meal that is acceptable for the whole family and
add extras, such as extra butter or margarine, cheese, sour cream, salad
dressing for the person with CF. Some parents expressed concerns about the
high volumes of saturated fats and potential risks for later heart health . Heart
smart high fat, high calorie choices that can be substituted for the saturated
animal fats include olive oil, vegetable oils and margarine (read labels to
minimize the trans fatty acids), avocados, nuts, and nut butters. Regular tofu is
another underappreciated source of calories and polyunsaturated fats.
Another common concern was who wants high calorie, high fat foods and
needs them. Parents commented on how hard it is to keep peace in the family
when Johnny gets a double fudge ice cream sundae and Suzy gets a bowl of diet
jello. The old cliche about discretion being the better part of valor entered this
discussion. Parents thought it would be better to concentrate on Power Packing
in less visible or less valued foods, adding extra calories to the individual portions
rather than concentrating on high calorie treats for one person. Serving
individual plates for family members rather than putting everything on the table
may help in this effort.
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Special thanks to Heather Clarke who contributed the following Power Packed
recipes :
Monkey's French Toast
Servings: 2
Time: 10 min
4 slices white bread
1 TB butter
2 TB peanut butter
1 medium banana
Spread one side of all the slices with butter and peanut butter. Slice
banana and lay on one side of the sandwich . Place two slices of bread together .
1 lg egg
1/3 cup heavy whipp ing cream
¼ tsp vanilla
½ tsp sugar
Mix egg, cream, vanilla, and sugar together. Dip sandwich into egg
mixture . Cook French toast on medium heat in a pan with some melted butter.
Cook until golden brown and peanut butter is warm . Serve with maple syrup or
warm strawber ·am.

Nutrition Facts
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Mighty Milk
2 cups heavy whipping cream
½ cup evaporated milk
5 1/2 cups whole milk
2 pkg vanilla instant breakfast
Mix together and chill. Yield approximately 9 cups.
The nutrition facts are for about 8 oz.

Nutrition Facts
An,ou nt Per :;.t."rv,11n

320

Calories

".-'.
, Daily
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